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The 'Ungulates of India' is the second issue in the series of Envis Bulletin on 
ungulates in this region, the earlier one being on 'Mountain Ungulates'. These two 
bulletins together provide comprehensive information on all wild ungulate fauna 
found in India. 

Information on the status and distribution; natural history, ecology and conservation 
issues for 19 species is covered in Section-1 of the bulletin. Issues pertaining to 
policy and practice of management of ungulate populations are discussed along 
with detailed accounts of their distribution in Protected Areas and States in Section- 
11. A select bibliography on ungulates is given in Section-Ill. I hope this issue will be 
of immense value to the biologists, wildlife managers and students interested in 
the conservation and management of ungulates in our country. 


P.R. Sinha 

Director & Team Leader 
ENVIS Centre, Wildlife Institute of India 
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H aving received floral and faunal elements from Ethiopian, Palearctic and Oriental 
realms, in addition to its own endemic species, India has attained the distinction 
as one of the 12 mega-biodiversity countries in the world. As far as the 
native, extant, wild ungulate diversity is concerned, India is represented by two 
orders, seven families, 23 genera and 39 species. This list does not include Dicerorhinus 
sumatrensis, a few individals of which are reported to occur near the Myanmar 
border, and Bos javanicus once reported from Manipur. China, the centre of origin 
for cervids and caprids, 2.8 times larger than India, and located at the junction of the 
Palearctic and Oriental realms, has two orders, seven families, 26 genera and 47 
species. It is unmatched by any other country for the number of true deer species 
(16, nine in India) and musk deer species (five, two in India). However with reference 
to number of caprids (goat-antelopes, wild sheep and goats), India (12 species), 
owing to the majestic Himalaya, excels China (10 species). 

All ungulate species flourished in India before the arrival of the British, who introduced 
firearms (the British, however, also established the Reserve Forests, which paved the 
way for the present day protected area network). Also, the control of devastating 
epidemics through improved healthcare, enabled the native Indian population to 
build up rapidly. Both fire arms and human population increase, led to the rapid 
decline of wild ungulate abundance through hunting and habitat loss. As a result, 
Cervus elaphus wallichi has disappeared from Sikkim, C.e. hanglu and C. eldi are 
confined to a very small portion of their former habitat, and many other species like 
Sus salvanius, Tetracerus quadricornis, Gazella bennettii, Capricornis sumatraensis, 
Hemitragus hylocrius, Capra falconeri, Buba/us arnee, Cervus duvauceli and Axis 
porcinus face increasing threats from the bourgeoning human population. Despite 
this picture of gloom, there is good news in the discovery of three new species of 
ungulates (Muntiacus crinifrons, M. putaoensis and Nemorhaedus caudatus) for India. 
They were discovered in Arunachal Pradesh by the Mysore-based Nature Conservation 
Foundation, formed by alumni of the Wildlife Institute of India. 

Long-term conservation of viable populations of ungulates and their habitats is 
essential, because the future of all our large carnivores is dependent upon the survival 
of wild ungulates. Field-based conservation, focusing on protected areas and corridors, 
and control of poaching, is the urgent need of the hour to ensure the future of our 
wild ungulates. I am sure that this ENVIS Bulletin, which covers several species and 
their behavioural ecology, would go a long way in achieving this objective. 


Dr. A.J.T. Johnsingh 

Former Dean, Faculty of Wildlife Sciences, WII and 
currently Senior Scientific Advisor, 
WWF-India and Nature Conservation Foundation, Mysore. 
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ASIAN WILD BUFFALO 

(Bubalus bubalis Linnaeus, 1758,) 

P.K.Mathur, P.K. Malik and P.D. Muley 



Order 

: Artiodactyla 

Family 

: Bovidae 

Sub-Family 

: Ruminantia 

Tribe 

: Bovini 

Genus 

: Bubalus 

Species 

: B. bubalis 

Common name 

: Wild buffalo, Asian Wild buffalo, Indian Wild buffalo 


Conservation Status 
WPA (1972) : Schedule I 

IUCN RED DATA BOOK : Endangered 
CITES : Appendix III 


INTRODUCTION 

Asian wild buffalo (Bubalus bubalis Linn.) in the Indian Sub-continent is 
also called as water buffalo or ‘Arni’. It is one of the four wild oxen species 
found in India (Prater 1965). Three others are: the Gaur or Indian Bison 
(Bos gaurus H. Smith), the Banteng or Tsaine (Bos banteng Wagner), 
and the Yak (Bos grunniens Linn.). The mammalian tribe Bovini (family 
Bovidae, subfamily Bovinae) contains all the most important of the world’s 
larger domestic species. Wild oxen are easily recognizable by their 
massive build and their general similarity in form to domestic cattle. The 
wild buffalo is the third largest land mammal in the Indian Sub-continent, 
after the elephant and the rhinoceros (Ranjitsinh et at. 2000). In the rest 
of Asia, it is now in all likelihood extinct. 

The wild water buffalo is the ancestor of the domestic water buffalo, which 
is now found in most tropical and subtropical regions as the buffalo was 
domesticated very early during the ancient human civilization, but exactly 
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when and where, is uncertain. Representations of tame and hence 
possibly domesticated buffaloes appear on seals both in the Indus valley 
(Mohenjodaro) and in Mesopotamia from about the middle of the third 
millennium B.C. (Mason 1974, Mathur et al. 1995, Lenstra and Bradley 
1999, Massicot 2004). 

In Bovini, there are four genera and twelve species. Bubaius (Asian 
buffalo), Syncerus (African bufffalo), Bison (American bison), and Bos 
(Gaur and cattle), between them no interbreeding appears possible. On 
morphological basis, the closet relative of Bubaius is the African buffalo 
Syncerus. Both have horn cores which tend to be triangular in cross 
section (Mathur et al. 1995, Muley 2001). In wild bovids, Bubaius has 
four species (IUCN/SSC 1988). These are: (i) Bubaius bubalis (Asian 
wild buffalo) - truly wild populations occur in India and Nepal while 
domesticated or feral form are very widely distributed in Asia, South 
America, North Africa, Europe, and Australia: (ii) Bubaius mindorensis 
(The Tamarau) - closely related to Asian wild buffalo and is endemic to 
the Philippine island of Mindoro; (iii) Bubaius depresicornis (Lowland 
Anoa) - a dwarf race, 60-100 cm at shoulder, related to water buffalo 
and native of dense forests of Sulawesi in eastern Indonesia; and (iv) 
Bubaius quarlesi (Mountain Anoa) - like Lowland Anoa, it is also endemic 
to Sulawesi, but is found in mountain forests up to 2000 m. Some 
authorities, including Groves (1969), use the name B. arnee in place of 
B. bubalis. Likewise, 1996 IUCN Red List on Threatened Animals listed 
the Asian water buffalo as Bubaius arnee and later changed to Bubaius 
bubalis in 2000 Red List (Massicot 2004). 

The wild buffalo in most of its existing range in Assam is interbreeding 
with domestic buffalo. Initially, the gene flow is from wild bulls to domestic 
cows, but when hybrids turn feral join the wild herd, the flow reverses 
and, due to sheer out numbering of wild by domestic and hybrid, the 
gene introgression leads to “swamping” of the wild gene pool (Muley 
2001 ). 

Two types of water-buffalo have been discerned; the ‘swamp type’ in 
South East Asia and ‘river type’ on the Indian sub continent and farther 
west. The swamp type resembles the Ami progenitor most closely. The 
two types differ in karyotype (swamp type has 2n=48 chromosomes while 
the river type buffalo has 2n=50). In contrast, African buffalo has 2n=52 
chromosomes (Lenstra and Bradley 1999). The two types of water buffalo 
crossbreed to produce fertile progeny with 2n=49 chromosomes. 
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SURVEYS AND ECOLOGICAL STUDIES 

With the advent of British rule in the Indian sub-continent, and particularly 
after the consolidation of the whole country following the mutiny of 1857, 
many hunters penetrated all parts of the country. Earlier available books 
and references on natural history by several hunters and naturalists refer 
about the wild buffalo in the jungles. Prominent references on wild buffalo 
have been made by Forsyth (1889), Brander (1923), Mooney (1930), 
Pocock (1939), Gee (1953) and Noronha (1954a and b). They gave a 
vivid picture of the great herds of hoofed animals and the numerous large 
predators that occurred in extensive and dense grassy jungles. Surveys 
on wild buffaloes in Northeast India and Central India have been 
documented (Mooney 1930, Daniel and Grubh 1966, Spillett 1966, Divekar 
1976, Divekar et al. 1979, Divekar and Bhusan 1988, Mathur et at. 1995, 
Ranjitsinh et al. 2000). There are only a few studies on wild buffalo those 
have focused on the morphological features, behavioural characteristics 
and ecology of the species (Inverarity 1895, Gee 1953, Ashby and 
Santiapillai 1987, Pandey 1988, Mathur et al. 1995, Muley 2001, Kotwal 
et al. 2003, Kotwal and Mishra 2004). The only study available on 
population genetics of wild buffalo is by Muley (2001). 

MORPHOLOGICAL FEATURES 

Wild buffaloes in Kaziranga National Park, Assam have been categorized 
based on horn size and shape, body coat colour and chevron markings 
into three categories: (i) wild inside the park, (ii) hybrid feral inside the 
park, and (iii) hybrid domestic in cattle camps on the adjacent islands in 
river Brahmaputra (Mathur et al. 1995). Wild buffalos can be sexed and 
aged into adult male, adult female, sub-adult, and calf. The sub adult 
male and female are difficult to identify in field conditions as they have 
the same morphology and the distinguishing characters develop only at 
the later phase of this stage. The genitals of the sub- adult males are not 
fully developed and thus this character does not help in identification. 
The sub- adult buffaloes have a smaller body size when compared to 
adult buffalo. Hair on the body is more, body coat colour is brownish red 
and the under parts are reddish. Horns are much smaller and semi-lunar 
in shape. Adult male and female buffaloes can be easily distinguished in 
field mainly based on horn shape and body coat colour. Adult males have 
crescent shaped horns, which are very thick at the base. These horns 
are highly curved, thus the tip to tip distance between them is small. The 
body coat colour varies from dark grey to black, with light reddish ear 
pinnae and under parts of the body. The adult males have more hairs on 
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the body compared to the female. The bones above the eye form 
pronounced ridges, which have supra-orbital flecks (patch of light 
coloured hair). They also have supra-labial and infra-labial flecks, which 
tend to be obscured with age. The adult females have comparatively thin 
and less crescentic horns. Tip to tip distance between the horns is larger 
than that the male. Body coat colour is grey to brownish, more like mud 
colour. Hair on the body is very scanty. They lack supra-orbital flecks 
and have supra-labial and infra-labial flecks present. In the case of the 
calves, the body coat at birth is golden colour and the body is covered 
with thick hairs. At about six months of age, calves develop reddish brown 
coat and horns start appearing. Chevrons are the characteristics features 
of wild buffalo and helps, not only in age classification, but also in 
differentiation from domestic buffalo in which chevrons are absent. 
Chevrons are light and pale cream coloured markings, present on the 
neck region at two places; below the lower jaw and above the chest. 
These markings are due to the presence of light colored hairs and the 
skin. Chevrons become very distinguished in calves after the age of six 
month and stay so till the sub-adult stage. It becomes obscured and 
indistinct in older animals. 

In wild B. bubalis, head and body length is 2,400 - 3,000 mm, tail length 
is 600 - 1,000 mm, shoulder height is 1,500 - 1,900 mm and weight is 
700 - 1,200 kg (Massicot 2004). 

Mathur et al. (1995) carried out the morphometric study using skulls of 
wild buffalo collected in Udanti sanctuary. Central India (n=2) and North¬ 
eastern India (ri=30) and the comparison resulted into higher distance 
from tip to tip of the horn in the case of Central Indian population (965 
mm) in comparison to North-eastern buffaloes - NEB (869 mm). However, 
the maximum distance of horns and outer curved distance was much 
higher in the case of NEB. No sex differences were made based on horns. 
Lundrigan (1996) recognized that the paired frontal horns are most 
distinctive characteristic of bovids. Accordingly, Muley (2001) used 
headshot (photographs) of the individual buffalo taken in KNP using a 35 
mm camera fitted with zoom lens (70-210 mm and 70-300 mm) and 35 
mm slides were projected on a white paper so as to make linear 
measurements of the horn using a standard millimeter ruler. The Principal 
Component Analysis revealed that the samples of domestic buffaloes 
collected in the surrounds of KNP were separated from the domestic 
hybrid buffaloes maintained in cattle camps on the northern periphery of 
KNP and wild buffaloes inside the parks. The hybrid and wild buffaloes 
showed some overlap in their scores as hybrid populations contains some 
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backcrosses. Further, the factor analysis indicated that all three groups 
have very tight distributions i.e. three types of buffaloes (domestic, hybrid 
and wild) were distinctly segregated. The results indicated that the wild 
are distinct groups with hybrid buffaloes being the intermediate. The 
dendrogram generated using pair-wise linearized square distances 
indicated that wild and hybrid are in one clade and the domestic buffaloes 
are separate from these two. The overall results indicated that it is possible 
to construct a classification scheme to decipher three categories of 
buffaloes found in around KNP. 

GEOGRAPHICAL AND ECOLOGICAL DISTRIBUTION 

Distribution and Status 

The grassy jungles and swampy areas are the ideal habitat for the wild 
buffaloes where they can get food and shelter, and pools of water and 
mud for wallow. They occasionally use woodland. They prefer areas of 
short grass adjacent to water bodies (swamps, river, streams etc.) with 
scattered trees. 

The Asian wild buffalo (B. bubalis) is now designated as endangered by 
the IUCN. Wild members of this species have disappeared from most of 
the original range because of usurpation of habitat by agriculture, hunting 
by people, and competition from and diseases transmitted by domestic 
livestock. A few herds, presumably to be descended from original native 
stock are still scattered in India and Nepal. 

The wild buffalo was the once widely distributed over the tracts of tall 
grasslands and riverine forests in India and Nepal. Its range extended 
from eastern Assam in floodplains of river Brahmaputra to Terai 
grasslands and flood plains of the Ganges in Uttar Pradesh and 
Uttranchal and going southwards to coastal plains to the south of 
Godavari River in Peninsular India (Mathur et al. 1995). As late as of 
nineteenth century, wild buffalo was plentiful in Assam, Bengal, Bihar, 
Orissa and Madhya Pradesh (Fahimuddin 1975). There is no mention of 
the wild buffalo in old Tamil literature, although domestic ones are 
frequently mentioned. As regards wild buffaloes in Sri Lanka, they are 
thought to be feral and not truly wild (Cockrill 1974, Ashby and Santiapillai 
1987). There is substantial free living population in south-east Asian 
countries (such as Burma, Malaysia and Indonesia) and Australia which 
was derived from domestic swamp buffaloes (Cockrill 1974). 
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By the middle of twentieth century, wild buffaloes were present in few 
surviving grasslands of Brahmaputra valley (Kaziranga, Dibru-Sakowa, 
Laokhowa and Pabha) and Manas in Assam; in riverine forests of 
Indravati in Bastar district and Udanti, Sitanadi areas in Raipur district 
of Madhya Pradesh; Koraput district in Orissa and in Kosi Tappu in Nepal 
(Daniel and Grubh 1966). A large-horn variety Macroceros was found in 
Manas and on the foot hills of Arunachal Pradesh till the turn of twentieth 
century. But this variety was lost completely due to extensive hunting. 

Today, wild buffaloes in India are found in only two states and that to in a 
few scattered wildlife protected areas, namely Kaziranga and Manas National 
Parks in Assam; and Indravati NP, and Udanti, Sitanadi, Bhairamgarh and 
Pamed Sanctuaries in Chattisgarh. In the last bastion of the wild buffalo, 
Assam, the population is almost confined to Kaziranga NP. In other PAs of 
Assam, the few surviving animals are all affected by genetic swamping 
through interbreeding with the domestic buffaloes and this has also overtaken 
the population in Kaziranga. A marked deterioration in size of the wild 
buffaloes in the PAs in Assam has been observed (Ranjitsinh 1997). In 
Manas, the laxity of control due to the insurgency during the past decade 
has resulted both in the reduction of numbers and probably genetic swamping 
in the much more numerous southern populations which will inevitably have 
effect on the rest of the herds in the adjacent central part of the reserve - 
the Uchila range and along the Manas - Beki River (Ranjitsinh et at. 2000). 
The main hope with regard to the genetic purity of the wild buffaloes lies in 
the Peninsular population, confined in the last two decades to the four 
protected areas specially set up for them in the erstwhile Madhya Pradesh 
(Bastar region in the present Chattisgarh state). 

Probably, Kosi Tappu Wildlife Reserve is the only remaining habitat for 
wild buffaloes in Nepal, wherein the population is estimated around 160 
buffaloes. 

Population 

In contrast to the huge population (more than 130 million) of domestic 
water buffalo (B.bubalis), the present population of wild water buffalo in 
its entire range is estimated to be lower than 2,000 individuals that to in 
widely scattered protected areas across Assam and Chattisgarh states 
in India and Kosi Tappu reserve in Nepal. 

Presently, Kaziranga National Park (KNP) is the main strong hold of wild 
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buffalo as it harbours almost 80-90% of its estimated population. Present 
population in and around Kaziranga is about 1,600 individuals (Vasu 2003). 
The population in KNP has shown a steady increase from 1966 onwards. 
The first systematic and extensive census of wildlife in KNP was conducted 
in 1966 (Spillett 1966). A total of 471 buffaloes were tallied during the two 
days census across eight blocks covering 33 compartments and using 
18 census parties (four persons on elephant). The census was a total 
count of compartment and blocks. Since 1966, the Assam Forest 
Department has carried out census every six years. The population has 
shown a gradual increase from 471 in 1966 to 1192 in 1999. An exclusive 
census of wild buffaloes was also carried out by the park authorities in 
March 2001 in which 1,670 animals were counted including 228 feral 
buffaloes (Vasu 2003). In 1999, wild buffaloes were found in all the census 
blocks of KNP with heaviest concentration in the Baguri block on the 
western side of the park. Interestingly, in almost all the past census 
conducted so far, the Baguri has the maximum concentration of all the 
wild animals (elephant, rhino, swamp deer, sambar, hog deer, barking deer) 
and according to the 1991 census figures, about 50.6% of the buffalo 
population was recorded from this block only. This block represents about 
17.1% area of the original park or roughly one fifth of the total area of the 
park (429.9 km 2 ). The density of wild buffalo in Baguri block works out to 
seven buffaloes per 100 ha while density in rest area of the park covering 
4/5th of the total area was just one buffalo per 100 ha. Thus, Baguri block 
provides the most favoured and preferred habitat to wild buffaloes in KNP. 

Populations of wild buffalo in other PAs of Assam including Manas Tiger 
Reserve have definitely dwindled in the recent past. There is a hope for 
recovery of population in Manas with now effective protection and 
improved management provided. Population surveys on wild buffaloes 
in Peninsular India have been undertaken from time to time right from the 
year 1930. Almost all earlier surveys by Mooney (1930) in Orissa, Daniel 
and Grubh (1966) in Peninsular India, Divekar (1976) in west Bastar, 
Divekar et at. (1979) in Raipur and Bastar districts, Divekar and Bhusan 
(1988), Mathur et at. (1995) in Udanti sanctuary, and Ranjitsinh et at. 
(2000) in Udanti and Indravati protected areas have indicated the rapid 
decline trends in the population and concluded that the species appears 
to be moving towards local extinction, primarily due to poaching, habitat 
loss, low population size and probably resultant genetic disorders. Daniel 
and Grubh (1966) have estimated a population of less than 250 animals 
in Bastar and Raipur dustricts while this has further declined to 150 
individuals (Divekar and Bhusan 1988). It was feared that this 100 odd 
individuals were facing the inbreeding problem. 


£nvis bulletin : Wildlife and Protected Areas (2004) 


7 










A joint survey carried out by the Madhya Pradesh Forest Department, 
Wildlife Institute of India, Bombay Natural History Society, and Bastar 
Society for Nature in May 2000 assessed 42- 44 animals in Udanti and 
about 25-30 buffaloes in Indravati, the total number thus less than 75 
(Ranjitsinh et al. 2000). Subsequent to this last survey, the Chattisgarh 
state was carved out of larger erstwhile Madhya Pradesh almost four 
years ago. On the one hand, the problem of insurgency in the Bastar 
region has gone out of control while on the other hand the newly created 
state recognizes the significance in protecting and conservation of wild 
buffalo being the state animal. Accordingly, the current estimated 
population of wild buffalo in different pockets/PAs in the region by the 
Chattisgarh Forest Department is around 200-250 individuals. As stated 
earlier, the estimated population in Kosi Tappu, Nepal is around 160 
individuals. 

Hence, from the above stated figures (Assam, Chattisgarh and Nepal) it 
is amply clear that the species of wild buffalo has greatly suffered in its 
entire range of distribution and moreover there are hardly any promising 
signs of its improvement/recovery in majority of the locations of its 
present distribution. The only favourable site for this species is Kaziranga 
NP wherein the population has shown a steady growth during the past 
40 years or so and the population is further expected to grow with better 
protection and improved habitat management. A constant vigil and annual 
monitoring of wild buffalo population is required as there are evidences 
that populations of other sympatric wild herbivores (rhino, swamp deer, 
hog deer) in KNP are also on constant increase during last two or three 
decades and there is an apprehension that these species may compete 
for resources. Nevertheless, the park management has been successful 
in extending the park area by adding six additional areas and presently 
efforts are on to get the entire park area free from cattle camps 
maintaining domestic ‘hybrid’ buffaloes. 


ECOLOGY 

Spillett (1966) has provided some insight on the sex and adult to young 
ratio based on the extensive census carried out in Kaziranga NP. 
Accordingly, 82% counted individuals were adults, of which almost 30% 
were ‘non-sexed’. Out of 271 sexed adults, 80% (217) were females and 
39% of these were reported to the accompanied by young. Thus, for 
every 2.6 sexed females there was one young. The analysis of census 
figures obtained for the year 2001 revealed that almost 73% of sexed 
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adults were females (Vasu 2003). Nearly 11 % of the total population was 
represented by calf category. For every 3.8 sexed adult females there 
was one calf. It appears that female to calf ratio has improved in the 
recent time in comparison to the earlier census. 

Study on the ecology and population genetics of the Asian wild buffalo in 
KNP during 1988-1992 by Mathur et al. (1995) revealed that out of the 
total 25 sightings, 68% sightings were made in short grasslands. Buffaloes 
avoided the woodland. Herd size ranged from solitary bull to a total of 45 
individuals, 48% of the sighting was in the category of 10-20 individuals. 
The average herd size comes out to be 13 individuals/herd. Adult solitary 
bulls comprise 24% of the total sighting records whereas, they formed 
40% of the total adult males recorded. The solitary bull is commonly 
encountered unit, all (100%) of the isolated individuals were adult males. 
In terms of total abundance, adult females out numbered adult males by 
eight times. The adult male to female ratio was 1:8 or 12 adult males: 
100 females. Breeding herds forms 50% of the total sightings. Herds 
with adult males constituted 35% of total sighting records while herds 
without adult males were recorded for 41% times of total sightings. For 
every 100 adult females there were 34 calves, and for every 100 adult 
buffaloes there were 62 sub adults. 

Before Kaziranga was declared as a national park in 1974, there were 
several ‘Khuties’ (cattle camps) on the northern periphery and these 
Khuties had domestic swamp buffaloes. During the peak breeding season 
(November - January), wild bulls thronged the cattle camp to mate with 
female domestic buffaloes. The livestock owners encouraged 
interbreeding with wild bulls as the calves thus produced fetched higher 
prices in the village market. Moreover, domestic bulls could not be 
maintained in cattle camps as they were invariably chased out by the 
wild bulls. The husbandry practices were such that the animals were 
handled minimally, making them very aggressive and strangers. These 
cattle camps were rehabilitated in 1973-74, several livestock herders 
could not translocate their buffaloes and they were left inside the park to 
form a distinct ‘feral’ population. The rehabilitated cattle camps were 
settled on the river islands in river Brahmaputra, north of newly created 
Kaziranga NP. Mathur et al. (1995) carried out a survey on the domestic 
buffaloes in cattle camps. Eight camps (Laharni, Murkhowa, Bhawani, 
West Lumsali, East Lumsali, West Janeki, East Janeki, and Debashari) 
had a population of more than 2,800 domestic buffaloes. The park 
management has made efforts in recent years to once again relocate 
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these cattle camps on river islands as the entire stretch of river 
Brahmaputra along the northern boundry of KNP has been added as the 
sixth addition and the wildlife law requires relocation of villages, cattle 
camps, etc. It seems that considerable population of domestic buffaloes 
in cattle camps has declined over the years because of strict regulations. 
However, there is regular interaction of domestic buffaloes with wild 
buffalo bulls. Cattle herders leave their herds to graze in the park area. 
Invariably, wild bulls will follow the domestic buffaloes while they return 
to the cattle camps in the evening. This way, despite cattle camps being 
relocated outside the National Park area, wild bulls continued to mate 
with domestic buffaloes. The domestic buffalo females are therefore sired 
by these visiting solitary bulls. Cattle owners dispose the male hybrid 
progeny before they attain the age of one year in far flung areas for 
drought purpose. 

The genetic exchange between domestic and wild buffaloes was therefore 
studied and clearly established (Mathur et at. 1995). Based on the 
data on hybrid domestics, it is assumed that calves are born on equal 
sex ratios in wild buffaloes . Mortality in case of hybrid domestic calves 
was slightly biased towards male calves i.e., for every 100 female calves, 

140 male calves died. If this is assumed in case of wild buffaloes it would 
explain partly as to why only 12 adult males were present for 100 adult 
females. This revealation can be argued and supported by the fact that 
males are solitary on account being thrown out of the herd during the 
breeding season by the dominant males and they suffer higher mortality 
due to predation when compared to females who remain in nerds. Also 
since during the rut the dominant bulls spend more time and energy 
defending their harem and territory, they become weak and emaciated at 
the end of the season which makes them vulnerable to predation and 
disease. 

Wild buffaloes used short grassland more than its availability whereas 
woodland was avoided. Wetlands (beets) were used significantly in 
proportion to its availability, where as tall grasslands were used less 
than their availability. After the monsoon season, when water starts 
drying, short grasslands surrounding the lakes are exposed. These short 
grasslands around numerous reduced beets offer the best grazing 
grounds for all the wild herbivores in KNP including wild buffaloes. Wild 
buffaloes are predominantly grazers and they find very little grassland in 
woodland areas to feed. However, during the monsoon season when all 
short grasslands and most of the tall grasslands are submerged under 
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several feet of water, buffaloes are known to use the woodland. Beets 
(lakes and swampy areas) are used by wild buffaloes for feeding and 
wallowing. Buffaloes were also observed to feed on water hyacinth and 
other aquatic vegetation. Wetland habitats in KNP were classified based 
on depth of water body, extent of bank area and extent of adjacent short 
grasslands. Twenty beets were classified into eight wetland type. Wild 
buffaloes used all the eight habitat types indicating that wetlands play an 
important role in determining the habitat suitability for wild buffaloes while 
there was a decreasing order in the case of elephant and rhino, swamp 
deer and hog deer. Wild buffalo preferred medium depth of wetlands and 
large extent of short grasslands. The study also indicated that probably 
there is no direct competition between the five wild herbivores (elephant, 
rhino, buffalo, swamp deer, and hog deer). 

Unfortunately, till date there is no radio-telemetry study carried out on 
wild buffaloes in India or even in Nepal so as to provide authentic 
information on the habitat use, movement and dispersal pattern, home 
range, etc. 

BEHAVIOUR 

The wild buffalo is usually diurnal and lives in herds of females and their 
young. The males gather in separate bachelor herds outside the breeding 
season or remain solitary. Only the dominant bull mates with a large 
number of female buffaloes. Thus, usually during the peak breeding 
season (November-January) only one bull can be seen in a herd of 
buffaloes. This bull spends entire breeding period and avails opportunity 
to breed with as many females in estrous as possible. According to 
Massicot (2004), calves are usually born in March-May, but have been 
observed in other months of the year also. Gestation period is assumed 
to be about 300-340 days. Puberty is reached about 18 months and 
usually one calf is born. The birth interval is usually about two years. 
Weaning occurs after 6-9 months. Maximum age of at least 25 years in 
the wild and 29 years in captivity has been documented. 

Despite wild buffalo remaining in a herd; they usually maintain a safe 
distance of about 50-75 m. Often they get alarmed or even start running 
on seeing the human or otherwise being disturbed. They continue to graze 
on short grasslands around beets or remain in wallow if the safe distance 
is maintained and they are not being disturbed. They are true social 
animal. This was evident when one of the herd members was chemically 
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immobilized for collection of blood sample in KNP during the study carried 
out on this species. Till the buffalo was revived by the research team 
and could join other members of its herd, the entire herd remained present 
at a distance. 

Wild buffalo is definitely ferocious and aggressive in its behaviour, 
particularly wild solitary bulls and buffaloes with calves are dangerous 
and they often charge. Wild buffalo seems to have a good power of 
hearing. As to sounds, members of a herd grunt to each other when 
moving along. Adult wild bulls often fight during the breeding season in 
order to show their dominance. 

CONSERVATION 

Once widely distributed in its former range, wild buffalo is one of the 
worst affected mammalian species in the recent times. In past, the 
species was hunted for its meat, hide, and trophy while during recent 
past 40-50 years; habitat loss on the account of agriculture expansion 
and other developmental works has severely impacted this species. 
Domestication of the species and continuous interbreeding with domestic 
buffalo in majority of field sites has led to genetic swamping, competition 
and mortality due to disease. Extremely small populations of wild buffalo 
that too in widely scattered locations probably also results in inbreeding 
and related genetic disorders. Habitat fragmentation, habitat degradation, 
and poaching are the main threats to the conservation of this globally 
important species. Frequent and increasing level of floods in Brahmaputra 
in recent years is one potential causes of worry to wild buffalo population 
in KNP. Flood is a normal phenomenon in river floodplains and essential 
for maintaining the diversity of habitats particularly grasslands and 
wetlands in the area by annual inundation. Brahmaputra is prone to 
flooding and river migration. However, increased level of disturbance by 
way of deforestation in the up-stream/catchment, construction of lateral 
embankments, diversion of river flow, construction of reservoir and other 
developmental activities can have cascading effect on the hydrology of 
the area and river channel changes ultimately impacting the wildlife 
habitat and threatened species. 

Despite wild buffalo as a species has greatly benefited the human society 
by its early domestication and subsistence support for livelihood to 
masses, the species has suffered severely in living memory and dismally 
never received recognition and attention which it deserves. In present 
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time, it is now difficult to ascertain the purity of wild buffalo population in 
the absence of a well known reference/control population. The study on 
population genetics on wild and domestic buffaloes in KNP has revealed 
that the wild buffaloes in the national park area are still a distinct group 
fully worthy of conservation efforts (Muley 2001). Hence, urgent and 
concerted efforts are needed to rehabilitate cattle camps and domestic 
buffaloes from the northern side of the original KNP (429.9 km 2 ) as the 
entire Brahmaputra river stretch along the initial KNP has been added 
as the sixth addition (376.5 km 2 river area upto its northern bank including 
enclave river islands) to KNP. Once the biotic pressure due to existing 
cattle camps and ongoing genetic exchange between domestic buffaloes 
and wild bulls are discontinued in the larger area of KNP, chances are 
that habitat will recover rapidly and the wild buffalo population will 
increase in its size and the current level of genetic divergence vis-a-vis 
hybrid and domestic buffaloes will be maintained. 

In the case of Manas Tiger Reserve, efforts for effective protection of 
wild buffalo population and habitat improvement are desirable on priority 
so as to safe guard the species from local extinction. 

The central Indian population of wild buffalo in the Bastar region and 
Raipur district has dwindled to precariously low level. Despite the species 
having been declared as the State animal by Chattisgarh, the scattered 
populations are under constant risk due to increasing biotic pressure 
and hunting. The protection of species and its habitat has become much 
more complex due to growing threat of local insurgency. However, the 
significance of these population(s) from the genetic purity and variability 
point of view can not be over emphasized. Efforts on the highest priority 
firstly, to protect the population(s) through awareness campaign and 
community involvement while strengthening the protection infrastructure 
and adoption of anti-poaching strategies are urgently required. Secondly, 
concurrent actions for habitat restoration, preservation of the germplasm 
using appropriate technology are also necessary. This would be possible 
if the species is not only given its much desired national and international 
recognition but also wanted vital support for its conservation. Further, 
research studies carried out so far on both populations (North-eastern 
and Central Indian) are now quite old, inadequate and need updation in 
view of the changed scenario. Thus, there is an urgency to encourage 
and support research and monitoring activities on the specie’s in its 
present distribution range. 
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BARKING DEER OR MUNTJAC 

(Muntiacus muntjac Zimmermann, 1780) 

C. Barrette 



Order 

: Artiodactyla 

Family 

: Cervidae 

Sub-Family 

: Cervinae 

Tribe 

: Bovini 

Genus 

: Muntiacus 

Species 

: M. muntjak 

Common name 

: Barking deer 


Conservation Status 
WPA (1972) : Schedule III 

IUCN RED DATA BOOK : Lower risk 
CITES : Not Listed 


INTRODUCTION 

The muntjac or barking deer or rib faced deer are small, solitary, forest 
living species which are found over most of the oriental biogeographic 
region of the world (Prater, 1980). The most widespread species is the 
Indian or red muntjac (Muntiacus muntjak Zimmermann), of which there 
are ten recognized sub-species (Grubb and Gardner 1998) found in Sri 
Lanka, India, Pakistan, Nepal, Bhutan, Bangladesh, South China, through 
Indochina to Peninsular Malaysia, Sumatra, Borneo, Java, Bali, Lombok 
and many smaller Indonesian islands (Grubb 1993). The muntjac of north 
India is M.m. vaginalis. The southern form is M.m. allieus. Third race M.m. 
malabaricus is found in Malabar and extends to Sri Lanka (Prater 1980). 

Over the wide range that the Indian muntjac occupies, it is expected to be 
found in a variety of forested habitats and climatic conditions. Since 
muntjacs have not been studied under most of those ecological situations, 
the description that follows has to be taken as an account that is true in 
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general but not in specifics. Indeed, there might be some substantial inter¬ 
population differences in most aspects of muntjac’s ecology. It is 
nonetheless useful to look for features that are likely to be common to all 
muntjacs as a starting point, to provide a coherent description of its ecology 
and behavior, as well as a framework to try to explain its natural history. 

GENERAL CHARACTERISTICS 

Muntjacs have a reddish coat of a rather uniform hue, without any 
conspicuous markings on the legs or tail. The belly and the inside of the 
legs are a little paler. The tail is short and pointed, the muzzle is rather 
large and black. There are no noticeable seasonal changes in coat colour. 
Newborn have a spotted coat, but since they are very small and. remain 
hidden rather than following their mother during the first few weeks of 
life, one is unlikely to see spotted fawns in the field. There is no sexual 
differences in coat colour except for the two black lines that run along 
the antler pedicles of males and that extend down the face. Both sexes 
have large preorbital glands located at the corner of the eyes, that appear 
as a sigmoid fold of skin right in front of the eye. They are larger in males 
and are very conspicuous when everted prior to marking with them or 
during intense aggressive interactions (Dubost 1971, Barrette 1976, 

1977a). In addition both sexes have a pair of frontal glands : two straight 
slits on the face, between the eyes (Barrette 1976). 

Males are only a little larger than females in body weight (e.g. about 22 
kg vs 20 kg : Sunquist 1981, Phillips 1984). Based on skeletal 
measurements males are not larger than females (e.g. M. m. muntjak, 
maxillary tooth row length, in mm : females = 60.3 ± 2.1, n = 7, males = 
60.2 ± 2.6, n = 12; Barrette1987). Thus, compared to most other deer, 
muntjacs show little sexual dimorphism in body size (Barrette 1987, 
Clutton-Brock 1987, Geist and Bayer 1988). 

Males have antlers with a short brow line and a simple beam that can 
reach about 15 cm in length, and that tend to curve inwards at the tip in 
older males. They grow from pedicles that spring from the frontal bones 
and that can be as long as the antlers. The pedicles are continuous with 
prominent bony ridges that extend down the face past the eyes, all the 
way to the anterior border of the preorbital glands (thus the name rib¬ 
faced deer). In addition, males have well developed upper canines that 
protrude about 2 cm from the maxillary bone, and are usually visible even 
when the animal’s mouth is shut (Chapman 1997). These teeth are 
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pointed, sharp and apparently “hinged” (Aitchison 1946). These tusks, 
along with the antlers, are used in male-male combats (Barrette 1977b) 
and are more important to a male’s reproductive success than his antlers 
are (Chapman et at. 1997). Males are believed to defend themselves 
against dogs with their tusks (Brooke 1874, Dansie 1970). 

STATUS AND DISTRIBUTION 

Being inconspicuous and solitary, muntjacs are very difficult to survey 
with any acceptable level of precision or accuracy. One is more likely to 
hear their loud alarm bark, or find their fecal pellets on the forest floor, or 
their hair in a predator’s scat, than to actually see them. Even when one 
sees a muntjac, it is likely to be already alarmed and already dashing for 
the nearest cover. It is therefore one thing to see a muntjac, but quite 
another to recognize it as to sex or age class (adult or juvenile). For 
instance, in 14 months of field work in Kanha, Schaller (1967) has seen 
muntjacs on 23 occasions. In Wilpattu (Sri Lanka), over 14 months of 
field work, I had the chance to see muntjacs from hides at water holes 
(n = 726), and from a vehicle while doing road surveys at low speed with 
three experienced observers at all times (n = 330). During the road 
surveys, 146 (44 %) of the 330 sightings lasted less than one minute, 
and in 46 cases (14 %), we failed to identify the sex of the animal (Barrette 
1977c). During surveys (either on foot or from a vehicle) one is likely to 
underestimate the number of muntjacs present, and underestimate still 
further the abundance of fawns. It is important to stress these difficulties 
because they are particularly real for a small, inconspicuous, solitary, 
forest-dwelling animal like the muntjac. 

Estimates of population density or composition are rare and approximate; e.g. 
Wilpattu, Sri Lanka: 2.5/km 2 (Barrette 1977c), Nagarhole, India: 4.2/km 2 (Karanth 
and Sunquist 1992), Karnali-Bardia, Nepal 7:1.7/km 2 (Dinerstein 1987), Rajaji, 
India: 1/km 2 (Johnsingh pers. com.). Short of obtaining accurate data on density 
on such a cryptic animal, one could collect useful information on the relative 
abundance of muntjacs through counts of signs, like pellet groups or barks, in 
order to compare habitats or populations, or to monitor the fluctuations of a 
given population through time (Duckworth 1998). Thus, nothing very specific 
can be said about the exact status and distribution of muntjacs. Muntjacs seem 
to be found wherever there is some forest cover without too much disturbance 
from humans (or feral dogs) (Eisenberg and Lockhart 1972, Seidensticker 1976, 
Barrette 1977c, Mishra 1982, Chapman et al. 1993). It therefore seems that 
unless the forest habitat has been degraded and invaded by humans and feral 
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dogs, some muntjacs are likely to be found, no matter the type of forest (except 
may be the most humid), or the altitude (below about 3000 m), all over their 
range. 

ECOLOGY 

Muntjacs are likely to be found in most forest habitats that are closed 
enough to conceal them from a human observer (Wood 1931, Powell 1964). 
In such a habitat the animal finds both cover to exhibit its primary anti 
predator tactics, i.e. hiding, Given its small body size a muntjac needs a 
small absolute quantity of food per unit time, but a large quantity relative to 
its body size. Also, its food must be highly digestible, i.e. low in fiber and 
rich in protein or sugar (Hofmann and Stewart 1972, Jarman 1974, Hofmann 
1985, Kay 1987). Therefore, muntjacs feed on fruits, bud’s, freshly 
sprouted leaves, and seeds (but not large ones : see Dinerstein 1987). 
They are thus neither browsers nor grazers but nibblers, or gleaners 
(Barrette 1977c). They will occasionally graze near the forest cover but 
only on immature, actively growing grass blades (Barrette 1977c, Jackson 
etal. 1977, Harding 1986, Dinerstein 1987, Chapman etal. 1993). Muntjacs 
are sedentary and occupy rather small home ranges all their life. They 
have never been shown to exhibit seasonal shifts in habitat use or any 
form of migration. There is no convincing evidence of territoriality in M. 
muntjak. Muntjacs are vulnerable to all large carnivores. For instance they 
can be an important prey for the leopard (Panthera pardus) (Eisenberg 
and Lockhart 1972), and the tiger (Panthera tigris) (Sunquist etal. 1999). 

BEHAVIOUR 

Muntjacs are solitary deer and this probably is a consequence of their need 
for concentrated food (Hofmann 1985) which itself an effect of their small 
size (Geist 1974, Jarman 1974). Being nibblers, their food is widely dispersed 
as small, rich items. In these circumstances individuals in a group, even of 
small size, would have to compete constantly for the highly clumped food 
(Jarman 1974). Individuals therefore are induced to forage singly. 

There is no such thing as a herd of muntjacs (Wood 1931, Powell 1964). 
Even under conditions that encourage the formation of aggregations (e.g. 
a large clump of fallen fruits under a fruiting tree, or a small water hole at 
the end of a drought) the largest group recorded numbered four (Barrette 
1977c). In addition, such groups are accidental, temporary and result 
more from a convergence towards a given ecological necessity, than a 
result of social attraction. 
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Among the animals seen in the field, over 65% are solitary (Eisenberg and 
Lockhart 1972,1977c, Seidensticker 1976). This value varies among social 
classes. Adult females are least solitary, they are usually accompanied 
by one fawn, sometimes by a yearling female (presumably their daughter) 
and a fawn. But they are almost never seen with another adult female. 
Adult males are the most solitary. They spend short periods of a few days 
with an oestrus female until she is bred, occasionally tolerate a yearling 
male in their vicinity, but are otherwise alone. Adult males are extremely 
aggressive towards each other, engaging in fierce fights with antlers and 
tusks (Dubost 1971, Barrette 1977b). 

Muntjacs deposit scent in their home range with their facial glands and 
seem to use feces and urine to mark as well (Dubost 1971, Barrette 
1977d). Thus, a local population of muntjacs probably form some kind of 
social unit held together more or less loosely by a net of scent that informs 
the individuals on their conspecifics identity, sexual status and 
wherebouts. For muntjacs, solitary therefore does not mean asocial. 

In addition to scent, vocalisations also keep muntjacs in contact with each 
other. As their name indicates, barking is a loud and commonly used call. 
Barking is neither a mating, nor a territorial call, it is an alarm call, given in 
response to the presence of a predator or of a human disturbance (Dubost 
1971, Barrette 1977a, c, Yahner 1980, Oli and Jacobson 1995). A muntjac 
that hears a distant bark pays attention to it, stopping momentarilly from 
foraging for instance and showing some alert behaviors like a raised head, 
stiff gait or front feet stamping. Therefore, barking informs a muntjac both 
of the presence of a potential danger and of a conspecific in the vicinity. It 
should be added that barking can also be used by a subordinate individual 
in the presence of a dominant one as a way of gaining access to a clumped 
resource apparently by making the dominant believe that a predator has 
been perceived nearby (Barrette 1977c). 

The spatial organization of muntjacs is rather simple. Females have home 
ranges that are smaller than those of males and whose size is presumably 
a function of the abundance and distribution of food. Males have larger 
home ranges encompassing those of a few females (Dubost 1970, Harding 
1986, Chapman et al. 1993). Thus the distribution of females is controlled 
by food, that of males is a response to the distribution of females. 

Compared to other deer, muntjacs spend much time grooming one another 
in every type of pairs that they form (adult male-adult female, adult male¬ 
yearling male, adult female-yearling female or fawn) (Dubost 1971, 
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Barrette 1977a). By comparison, in the Axis deer (Axis axis) for instance, 
social grooming is very rare except between a female and her young 
fawn. It otherwise occurs only as an immediate prelude to copulation, 
the male licking a femal’s vulva and fore legs (Barrette 1987). Also, 
muntjacs’ tongue is exceptionally long, allowing them to lick their own 
eye and preorbital glands, which they actively do while urinating or 
defecating as part of the elaborate protocol they use while scent marking 
(Dubost 1971, Barrette 1977a, d). 

REPRODUCTION AND POPULATION DYNAMICS 

Muntjacs breed and give birth in all months of the year (Chapman and 
Dansie 1970, Barrette 1977c, Chapman et at. 1993, Pei et at. 1995, 
Chapman et at. 1997). This is made possible because females 
experience a post-partum oestrus, ovulating within a few days after 
parturition (Chapman and Dansie 1970, Barrette 1977a, c). Thus for a 
given female the interbirth interval is not 12 months as it would be if 
reproduction was seasonal, but about seven months (Chapman 1993, 
Pei et al. 1995, Chapman et al. 1997). This is to say that a female can be 
pregnant almost continuously for her entire adult life. Since a female also 
can conceive as early as at 10 months of age (Chapman 1993), it makes 
for a rather high productivity both at the individual and at the population 
level, even if females almost always give birth to single fawns. 

One curious feature is found in the reproductive tract of muntjacs. 
Although both ovaries are active, most of the embryos develop in the 
right horn of the uterus (Chapman and Dansie 1970). This is all the more 
surprising since implantation takes place within 10 days after parturition. 
In such a situation we would expect that the horn which the newborn 
fawn has just vacated would not be in a condition to allow a successful 
implantation so few days later. Yet, that is exactly what happens, even 
though the other uterine horn is available for implantation. 

For births to occur in all months of the year it is not sufficient that females 
ovulate in all months, it is necessary that males be also capable of 
breeding in all months. Usually, male deer can breed only while their 
antlers are hard. Antler growth and spermatogenesis are both controlled 
and synchronized by the level of testosterone secretion (Lincoln 1985). 
In this respect, muntjacs are a remarkable exception : males can breed 
even while their antlers are in velvet (Chapman and Harris 1991, Chapman 
et al. 1997). This means that a male is always available for mating 
whenever he meets an estrus female. Given the solitary habit and the 


2 2 Ungulates of India 






Barking deer 


low density of the species, it probably happens that a female does not 
encounter a male at her first post-partum oestrus. In such a case she 
will ovulate again, at about 15 days interval (Barrette 1977c, Yahner 1979, 
Chapman 1993) presumably until she is bred. Newborn fawns have a 
spotted coat and have a mean weight between 1.2 and 1.5 kg depending 
on the sample studied (Acharjyo and Mishra 1981). 

One aspect of males antler cycle which is all the more curious since 
breeding is non-seasonal and a male can breed at anytime, is that, at the 
population level, antler cycle is rather synchronous (Barrette 1977a, c, 
Mishra 1982, Acharjyo and Patnaik 1984, Chapman and Harris 1991). It 
seems that each male usually sheds his antlers every 12 months. At the 
population level, the synchrony is strong e.g. 32 of 34 antler castings in 
April-May (Acharjyo and Patnaik 1984), not a single male in velvet for 6 
months of the year (Barrette 1977c) most antlers shed within two months 
(Chapman and Chapman 1982, Chapman et al. 1997). 

Males are well equipped with weapons (antlers and tusks) that they use in 
combat among themselves (Barrette 1977b), but they are not much larger 
than females in body size, and seem to have large testis for their body size. 

Courtship and mating is vigorous (Dubost 1971, Barrette 1977a, Yahner 
1979). During the some 24 hours that a female is in estrus, a male mates 
with her several times at short intervals and remains in very close 
proximity to her. It would be interesting to obtain data on relative testis 
size of muntjacs and other tropical deer, in order to confirm that they are 
relatively large in muntjac, and thus confirm the possibility of sperm 
competition in this deer. That would explain the reduced weight 
dimorphisim and could help to understand other curious aspects of 
reproduction in muntjacs. 

CONSERVATION 

Muntjacs depend on a good quality forest habitat, both for food and for 
cover, more than sambar (Cervus unicolor) or chital do for instance. 
For that reason, muntjacs are likely to suffer more, and sooner, than 
other deer species from forest degradation resulting from cattle grazing, 
wood cutting or fodder collection for instance. In addition, because 
muntjacs are extremely nervous and easily alarmed, they are certainly 
very much disturbed by any human presence, especially if it includes 
the presence of feral dogs, even without active poaching. Nevertheless, 
since they are adaptable and require relatively small home ranges, they 
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can continue to occur in forest patches near villages, albeit at low 
densities, where the much larger chital and sambar have long become 
extirpated. Such small remnants would however be non viable in the long 
run. The local abundance of muntjacs may therefore be a useful index of 
habitat quality. The increasing silencing of their conspicious bark could 
be taken as an alarm. 

According to the recent deer conservation action plan of the IUCN, only 
the black muntjac of China (M. crinifrons) is considered vulnerable 
(Wemmer 1998). It must be emphasised however that in the case of four 
of the seven other species of muntjacs, a conservation status could not 
be assigned because of ‘deficient data’ (Wemmer 1998). Given its wide 
geographical range and its great adaptability, the species M. muntjac as 
a whole may be one of the least threatened deer in the region. The IUCN 
gives status to all ten subspecies of M. muntjak (Wemmer 1998), 
presumably on the basis of sufficient data. 
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BLUE BULL OR NILGAI 

(Boselaphus tragocamelus Pallas, 1766) 

K. Sankar, A.J.T. Johnsingh and B. Acharya 



Order 

: Artiodactyla 

Family 

: Bovidae 

Sub-Family 

: Bovinae 

Tribe 

: Boselaphini 

Genus 

: Boselaphus 

Species 

: B. tragocamelus 

Common name 

: Nilgai, Blue bull 


Conservation Status 


WPA (1972) 

: Schedule III 

IUCN RED DATA BOOK 

: Lower risk 

CITES 

: Not listed 


INTRODUCTION 

Nilgai are the largest antelopes in Asia, about the size of a horse. Brander 
(1923) reported a 270 kg bull in central India. Walker (1968) reported 
that an adult nilgai weighs about 200 kg. Prater (1971) opined that bulls 
could weigh up to 270 kg. In Texas, 39 bulls averaged 241 kg and 23 
adult cows 169 kg (Sheffield et al. 1983). An adult male stands 130 to 
140 cm at the shoulder (Walker 1968, Prater 1971). Sale et al. (1988) 
reported shoulder height of eight bulls ranging from 130 to 150 cm (mean 
138.4 cm) and for five cows from 100 to 130 cm (mean 116.8 cm), in 
Punjab, India. Bulls in Texas averaged 180 cm in length, 160 cm in 
chest girth, and 120 cm height at the shoulders. The corresponding 
dimensions for cows were 170 cm, 130 cm, and 120 cm respectively 
(Sheffield et al. 1983). Only male nilgai have horns which are short (15- 
20 cm), stout, conical and smooth in nature. 
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Nilgai calves and cows are light brown in colour. The light brown colour 
of male calves begins to darken by the tenth month and they develop 
black legs and brownish grey shoulders by 18 months. Adult nilgai bulls 
are steel-grey or blue grey in colour with black legs, which is developed 
by the fourth year (Sheffield et at. 1983). All individuals have dark and 
white markings on their heads, ears, under-parts, fetlocks, and tail, and 
prominent white vibrissa spots on the head. At the midpoint on the ventral 

side of the neck is a tuft of hair, more pronounced in bulls than in cows 
(Sheffield etal. 1983). 

GEOGRAPHICAL AND ECOLOGICAL DISTRIBUTION 

Nilgai are endemic to peninsular India. Historical records point out that 
all the Mughal emperors were extremely fond of hunting nilgai, especially 
Jehangir, credited with hunting down, among other animals, nearly 900 
nilgai (Ali 1927). In the past, nilgai were distributed in open vegetation 
types all over India, down to Mettupalayam (latitude: 11 ° N) in south India 
(Brander 1923, Pythian-Adams 1951, Prater 1971). The present 
distribution of nilgai ranges from the Himalayan foothills, southward 
through central India, down to the southern districts of Andhra Pradesh. 
They are found in 114 Protected Areas of the country, in 16 States: Andhra 
Pradesh, Bihar, Chattisgarh, Gujarat, Haryana, Himachal Pradesh, 
Jammu and Kashmir, Madhya Pradesh, Maharashtra, Orissa, Punjab, 
Rajasthan, Uttar Pradesh, Uttaranchal, Jharkhand and West Bengal. They 
are absent in the north-east India, and the southernmost parts of the 
peninsula. Nilgai have also been reported in Pakistan, mainly along the 
border with India (Mirza and Khan 1975, Roberts 1977) and in Nepal 
(Dinerstein 1979). Introduced nilgai populations occur in U.S.A., Mexico 
and South Africa (Lever 1985). 

Nilgai occur near human habitations and crop fields outside protected 
areas. They are found in a variety of habitats, from level ground to 
undulating hills, in thin brush with scattered trees to cultivated plains, 
but not in dense forests and steep hills (Blanford 1888, Prater 1971). 
They are absent from the true arid zone where woody cover is inadequate 
to meet their requirements. 

POPULATION 

Though nilgai were once common throughout India (Adams 1858, Blanford 
1888), like most large mammalian fauna of India, they have declined 
drastically because of habitat destruction and over-hunting (Schaller 1967). 
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Roberts (1977) reported that nilgai numbers are much reduced even in 
India, despite being regarded as sacred by the Hindu farming population. 
Their current population in India is yet to be assessed. Population figures 
are rarely available even from within the PAs from where they have been 
reported. Needless to say, estimating nilgai numbers outside PAs becomes 
even more difficult. However, a safe estimate of nilgai in India would be 
between 100,000 and 150,000. North-central India, covering four states 
(Haryana, Madhya Pradesh, Rajasthan, and Uttar Pradesh) account for a 
large majority (about 60%) of the total nilgai population in the country. 

ECOLOGY 

Group size and composition 

Nilgai are partially social in their habits (Roberts 1977), although 
congregations and large groups are rare. According to Dinerstein (1980), 
nilgai occur in groups ranging from one to 10 individuals, and the mean 
group size observed in Karnali-Bardia in Nepal was 2.9. In Sariska, seasonal 
group size of nilgai (excluding single individuals) varied greatly, from two to 
43 individuals, with a mean group size of 4.0 (Sankar 1994), with groups of 
up to five individuals formed 87 per cent of the groups observed. In Gir, 
Khan etal. (1995) reported mean group size of nilgai (including ‘groups’ of 
one) as 2.2, with high seasonal variability in group sizes. 



According to Schaller (1967), nilgai groups change constantly, but three 
distinct kinds of groups are discernible: (i) one or two cows with young 
calves, (ii) 3 to 6 adult and yearling cows with calves, and (iii) male groups 
varying in number from 2 to 18. Sheffield et at. (1983) reported that in 
Texas, nilgai exhibited sexual segregation, except during the breeding 
season (December to March), when groups were formed with a male, 
and one or more cows and their calves. During the non-breeding season, 
especially the monsoon in India (July-October), bulls were usually found 
in all-male groups of less than 10 individuals, or sometimes in groups of 
10 to 23, rarely more. Non-breeding cows and their calves occur mainly 
in groups of less than 16, often as singles and occasionally in larger 
groups of 16 to 24. During the breeding and calving seasons, this 
structure may change (Sankar 1994). 


Sex ratio 


Data from captive-bred nilgai indicated that the sex ratio of nilgai at birth 
is approximately even. Of the 535 nilgai born in zoos worldwide, 49% 
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were males and 51% females (Jarvis 1968, Lucas 1970). In India, the 
sex ratio (male:female) of free ranging adult nilgai favours females: 0.59:1 
in Bharatpur (Schaller and Spillett 1966), 0.39:1 in Vanvihar Sanctuary 
(Schaller 1967), and 0.4:1 in Sariska (Sankar 1994). In Gir, down the 
years, the female-biased sex ratio of nilgai appears to be tilting more 
towards females: from 0.89:1 (Berwick and Jordan 1971 ) to 0.71:1 (Khan 
et al. 1995). In Texas, the observed male.female ratio was 0.81:1 
(Sheffield et al. 1983). 

The female:calf ratios for free-ranging nilgai are: 1:0.23 in Gir (Khan et 
al. 1995), 1:0.48 in Sariska (Sankar 1994), and 1:1.03 in Texas (Sheffield 
et al. 1983). The higher number of young in nilgai, as compared to 
sympatric ungulates, can be attributed to twinning (Kyle 1990, Sankar 
1994) and strong defence of calves by cows making them less vulnerable 
to predation (Sankar 1994). One adult female nilgai in Sariska was 
observed guarding a 'creche' of four calves (A.J.T. Johnsingh pers. 
observ.). Of the 755 calves encountered in Sariska, 80 per cent were 
twins. The study on free-ranging nilgai in Texas also recorded births of 
triplets (Kyle 1990). The main reason for the lower female:fawn ratio in 
Texas was due to a combination of twinning and the total absence of any 
large predator there. 

Reproduction 

According to Prater (1934) and Asdell (1946), nilgai have no regular 
rutting season. In central India, Brander (1923) noticed calves of free- 
ranging nilgai in all seasons. In Bharatpur, most calves were born during 
the rainy season (June to October), and most breeding activity occurred 
from October to February, with a peak in November and December 
(Schaller 1967). Data from captive nilgai in zoos throughout the world 
showed that peak periods of birth last for 3 to 4 months, but these peak 
months varied from location to location (Sheffield etal. 1983). In Sariska, 
though new born nilgai calves were seen from July to November, most 
of the calving was observed in October and November (Sankar 1994). 
Judging from this fact, and the knowledge that their gestation period is 8 
to 9 months (Crandall 1964, Prater 1971), nilgai in Sariska would have a 
peak rut from December to January. 

Predation and mortality 

Predation on nilgai by large predators like tiger (Panthera tigris) and leopard 
(P. pardus) in Rajaji (Johnsingh et al. 1993) and in Sariska (Sankar et al. 
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1993) was negligible. The same applied for the lions in Gir (Chellam 1993). 
Due to large body sizes and gregarious habits of adult nilgai, leopards 
(Panthera pardus) may find it very difficult to hunt them down. The preference 
of nilgai for human-dominated habitats make them less vulnerable to predation 
by tiger. Nilgai cows may be capable of defending their calves from 
predators. Sankar (1994) once observed an adult nilgai female with two 
young calves chasing away a tiger, and a dhole ( Cuon alpinus) on another 
occasion. Very little information is available on mortality in nilgai other than 
natural predation. In Sariska, eight dead nilgai were diagnosed with symptoms 
of foot-and-mouth disease (FMD) (Sankar 1994). Nilgai, being an antelope 
and therefore less dependent on water, was least affected by the severe 
drought of 1988 in Sariska, when, of the 153 wild ungulates killed by the 
drought, only 18 were nilgai (Goyal et al. 1993). 

Food habits 

Studies on nilgai food habits showed that they are browsers (Berwick 1974, 
Mirza and Khan 1975, Dinerstein 1979,1980) or mixed feeders (Haque 1990, 
Sankar 1994). In southern Texas, they are grazers (Sheffield et al. 1983). 
Nilgai can thrive upon variable proportions of grass, herbs, and browse, 
subject only to a minimum requirement of protein, which must not be below 
8 per cent of their intake. A study of ungulate food habits in Nepal (Dinerstein 
1979) indicated that sambar and nilgai feed on the same browse species. 
Apart from this, there is little information available on the dietary overlap 
between nilgai and other wild ungulates. According to Rodgers (1988), the 
large size of nilgai means they can exist on much poorer quality food items, 
making them coarser browsers. They are also fond of raiding crops and are 
regarded considered as pests in agriculture fields. Their ability to reach up 
to a height of 2.2 m height (bulls) helps in accessing forage in heavily grazed 
areas. At times, even female nilgai have been observed standing on hind 
legs and feeding on Zizyphus mauritiana leaves and fruits (K. Sankar pers. 
observ.). Nilgai was found associated with common langur (Semnopithecus 
entellus) in feeding areas in Sariska, gleaning food dropped by them. 

In Sariska, nilgai fed on 91 plant species that included 20 tree, nine shrub, 12 
creeper/straggler, 29 herb and 21 grass species (Sankar 1994). Grass formed 
an important component of nilgai diet during and soon after monsoon. During 
winter and summer nilgai fed on fallen leaves and fruits of Zizyphus mauritiana, 
fallen flowers of Butea monosperma, fallen pods of Acacia nilotica, A. catechu 
and A. leucophloea, and fallen leaves of Anogeissus pendula, along with grass 
and browse. Like most other mammals, freshly fallen flowers of mahua tree 
(Madhuca indica) are a favourite for chital in Central India. Analysis of preference 
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ratings and the dietary importance of browse species of nilgai in Sariska revealed 
that the leaves of Capparis sepiaria (crude protein content (CPC) = 10 to 14%), 
Grewia flavescens (CPC = 8 to 14%) and Zizyphus mauritiana (CPC = 3.9 to 
10.5%) were the preferred plant species (Sankar 1994). 

Habitat use and home range 

Nilgai are found in open areas with undulating or flat terrain (Berwick 
1974); they avoid dense hilly forests and prefer scrublands with low tree 
and shrub densities (Chakraborty 1991, Sankar 1994, Khan 1996). A 
radio-collared nilgai female had a mean seasonal home range of 3.6 km 2 
in Sariska (Sankar 1994), and its annual home range was 7.3 km 2 . In 
Texas, a nilgai female had a 0.6 km 2 home range, and the mean home 
range of eight bulls was 4.7 km 2 (Sheffield et al. 1983). In India, nilgai 
are generally considered diurnal (Brander 1923, Schaller 1967), and the 
same holds true for the Texan population, although some degree of 
nocturnal activity did occur (Sheffield et al. 1983). In Nepal, Dinerstein 
(1979) reported two activity peaks (0700 and 1800 hrs) for nilgai during 
summer, and a radio-collared nilgai female in Sariska also showed two 
activity peaks, 0700 to 0900 hrs, and 1600 to 1800 hrs during winter 
(Chakraborty 1991). 

Water use 

In Nepal, Dinerstein (1979) observed that the availability of surface water 
influenced the distribution and movements of ungulates including nilgai. 
According to Prater (1971) nilgai can go for long periods without water, 
and even during the hot weather, nilgai do not need to drink water regularly. 
Nilgai are reported to be water independent even in desert areas (Bohra et 
al. 1992). A 168 kg nilgai male in Texas drank up to 14 litres every 24 
hours during July-August, when temperatures reached 40°C. During a 
drought in Texas in 1971, a radio-collared bull deserted a home range 
soon after all surface water had evaporated from there, and established a 
new range about 1.6 km away in an area with ponds (Sheffield et al. 1983). 

BEHAVIOUR 

Mating system 

During the breeding season, the bulls move about in search of breeding 
cows, and upon finding one, defend the area around her from intrusions 
by other males - a system described as ‘roving territoriality’ (Sheffield 
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et al. 1983). Mature bulls maintain an area of dominance around 
themselves, whether or not cows are present. Breeding bulls respond to 
intrusions into these areas from other bulls by displays, threats, and 
chases, which either results in the intruding bulls leaving, or remaining 
in the area in a subordinate status. Courtship in nilgai is simple and 
involves a neck-stretched-forward, tail erect display by the male, showing 
the conspicuous white ventral side, and following the female in oestrus 
during a slow, sedate mating march. 

Vocalisation 

Although normally silent, nilgai have several vocalisations. Adults of both 
sexes, and calves as young as 5 months of age, sometimes utter a guttural 
alarm, more frequently when nilgai detects a hidden motionless observer, 
and especially when the wind direction is not in its favour. The call is audible 
for a distance of nearly 500 m. The alarm call of cows is of a higher pitch 
than that of bulls. Calves also call in a higher pitch, but much more softly. 
The alarm call of one group member usually alerts others, which sometimes 
join in. A low-pitched belching moan can be heard occasionally when one 
bull chases another (Sheffield et al. 1983). At times, cows produce a very 
low-pitched call to their calves (K. Sankar pers. observ.). 

Display behaviour 

Adult bulls display their dominance in many ways. A ‘head-up’ display 
consists of a raised muzzle exposing the white throat patch to adversaries. 
Another display is the ‘horizontal-neck’ display, where the head and neck 
is held stiff and stretched horizontal with the gular hair tuft and pinnae 
completing the picture. A bull would also exhibit a ‘lateral display’ when 
another male challenges him or when walking towards a subordinate. 
During the lateral display, the forelegs are held stiff, while the hind legs 
are brought forward under the body so that the rump is lowered and the 
back prominently arched. The head and neck are stretched forward, ears 
are held below horizontal and the male walks with short, slow, and deliberate 
steps. Viewed laterally, a displaying male appears massive at the chest 
and lower neck and relatively small at the rump. The eyes appear glazed 
and are rolled back, exposing the whites (Sheffield et al. 1983). During 
this process, the neck is stretched forward. Remarkably, this lateral display 
never occurs when opponents are very close to each other (Sheffield et 
al. 1983). Sometimes bulls also jerk their head down to point the tip of their 
horns to their opponents. Submissive behaviour recorded in Sariska 
included that of a sub-adult nilgai bull sitting on its belly with forelegs folded 
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beneath, and repeatedly butted the chin of an adult bull, which stood over 

it, extending its neck (A.J.T. Johnsingh pers. observ.). 

Fighting 

Walther (1974) described two types of fighting in nilgai bulls: (i) the 
combatants stand or kneel, and butt each other on the forehead with 
their horhs, (ii) a neck-fight, in which both animals either stand or kneel, 
and push their necks against each other. Nilgai are the only bovids that 
exhibit neck-fighting between horned bulls. However, hornless cows of 
several bovids (including nilgai) neck-fight, which Walther (1974) 
considered phylogenetically very old, and suggested that it was also part 
of the behavioural repertoire of hornless ancestors of the modern horned 
ungulates. The persistence of this behaviour in nilgai bulls may relate to 
their relatively primitive horn structure. Since these horns are ineffective 
binding instruments, the common and more highly evolved head-to-head 
shoving with crossed horns (as observed in gazelle and kudu), has not 
developed in nilgai. 

Calf behaviour 

As seen in several species of ungulates, nilgai calves remain hidden for a 
while after birth, a habit called ‘lying out’. Twin nilgai calves born in captivity 
spent their first 10 days sleeping inside a shed, and rising only to nurse at 
two-hour intervals (Lacey 1969). In Texas, the period of remaining hidden 
lying-out was about a month, after which the calves began travelling with 
their mother. This transition from lying-out to continued association with 
the mother appeared to occur gradually (Sheffield et at. 1983). 

Dung piles 

Nilgai have a characteristic habit of defecating repeatedly in the same 
location, resulting in the formation of large faecal piles or lavatory sites of 
nearly a meter in diameter (Brander 1923, Dharmakumarsinhji 1959, Schaller 
1967). The social significance of this phenomenon is not yet clear. Schaller 
(1967) suggested that these piles might function as territorial markers, since 
the behaviour is characteristic of several species of African antelopes 
(Leuthold 1977). Contrastingly, in Texas, there was little evidence that nilgai 
were territorial despite using faecal piles (Sheffield et at. 1983). As evident 
from the different sizes of pellet groups at faecal piles, all age- and sex 
classes, including calves, use lavatory sites, although bulls undoubtedly 
use them more often than cows and calves (K. Sankar pers. cbserv.). 
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CONSERVATION 

Although there has been a reduction in the overall range of nilgai, the existing 
populations seem to be doing fairly well. This is largely because of they are 
a protected species under the law, and more importantly the protection they 
acquire from being considered sacred due to their resemblance to domestic 
cows. Moreover, gradual degradation of dense forests into open scrub and 
thickets, increasingly bordered by agricultural fields, has offered favourable 
habitat conditions for the increase of nilgai numbers. Invariably, in such 
situations, nilgai become serious pests as crop raiders and a major issue of 
human-wildlife conflict. Possible solutions voiced include a selective culling 
programme linked to licensed hunting permits. However, throughout the range 
of the nilgai, most farmers are Hindus, and in Rajasthan and Haryana, many 
of them are Bishnois, a sect that rigorously protects all animals. Bishnoi 
farmers prefer to tolerate the raids on their crops rather than permit the 
slaughter of nilgai. So it is highly unlikely that any scheme to cull or ranch 
nilgai either for hunting or for local consumption will ever work in India (Kyle 
1990). This attitude may however change, when the number of people living 
off the land increases, when the local people begin to believe nilgai are 
vermin or a source of meat. Relocations of problematic nilgai, for the time 
being, seem the safest solution. 
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BROW ANTLERED DEER OR SANGAI 

(Cervus eldi M’Clelland, 1842) 

S.A. Hussain, S. Singsit, N. Vaiphei, S. Angom and K. Kipgen 



Order 

: Artiodactyla 

Family 

: Cervidae 

Sub-Family 

: Cervinae 

Tribe 

: Bovini 

Genus 

: Cervus 

Species 

: C. eldi 

Common name 

: Sangai, Manipur Brow antlered deer 


Conservation Status 

WPA (1972) : Schedule I 

IUCN RED DATA BOOK: Critically endangered 

CITES : Appendix I 

INTRODUCTION 

Eld’s deer or brow-antlered deer (Cervus eldi) is a highly endangered 
Southeast Asian cervid. Once distributed throughout much of Southeast 
Asia extending from Manipur in north eastern India to Indochina and 
southern China, now occurs in patches in Northeast India, Myanmar and 
Southern China including Hainan islands. Traditional taxonomy divides 
Eld’s deer into three subspecies viz. Sangai or Manipur brow-antlered 
deer C. e. eldi : Thamin or Myanmar brow antlered deer C. e. thamin ; 
and Siamese brow-antlered deer C. e. siamensis. Among these the Sangai 
is the rarest with a localized population of around 180 animals occurring 
in the southern fringe of Loktak Lake in Manipur. In fact, the Indian 
subspecies was considered extinct until a small population of around 14 
individual was rediscovered in the early 1950s (Ranjitsinh 1975). Since 
then effective conservation measures have reestablished the population 
and are believed to be secure. 
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Eld’s deer belongs to the sub-genus Rucervus which also includes the 
swamp deer or barasingha ( C. duvauceli ) and the extinct Shomburk’s 
deer ( C. schomburgki) (Geist 1998). Although the relationships within 
this group have not been assessed using molecular data, a recent 
phylogenetic study placed Eld’s deer as the sister taxon to another 
swamp-adapted species, Pere David’s deer (Elaphurus davidianus), and 
these two species comprised the basal lineage in the Cervus clade 
(Randi et al. 2001, Balakrishnan et al. 2003). The three subspecies of 
Eld’s deer shows modest morphological differentiation. C. e. eldi 
possesses a modified foot, with splaying hooves and cornified skin on 
the back of its digits (Geist 1998). These modifications have been viewed 
as adaptations that may enable the deer to walk more easily on moist 
ground (Whitehead 1972). C. e. eldi also has the smallest antlers of the 
three subspecies (Geist 1998). Slight differences in pelage colour have 
also been noted. C. e. siamensis displays a more rufous colour than the 
other subspecies, whereas the Hainan Island deer bear white spots on 
the flanks (Geist 1998). It is not clear whether any of these morphological 
differences represent phenotypic plasticity or evolved responses to 
different habitats. Similar variation in foot morphology among barasinga 
subspecies (Geist 1998) suggests that this character may be relatively 

plastic over evolutionary time. 

It is believed that the existing three sub-species of brow antlered deer 
originated from a single species. The Cervus e. siamensis was initially 
confined to Thailand and then migrated to Myanmar, over a period of 
time some of its physical characteristics were modified after which it 
came to be known as Cervus e. eldi. This species is especially adapted 
to their characteristics phumdi habitat. The deer has divided hooves and 
its pasterns are greatly elongated unlike those of other deer species. 
Therefore, the animal can walk conveniently over the quaking surface. 
Cervus e. eldi is a medium sized deer with uniquely distinctive antlers, 
measuring 100 to 110 cm in length with an extremely long brow line which 
forms the main beam such that the two form a continuous curve at right 
angles to the closely set pedicles. The forward protruding beam appears 
to come out from the eyebrow signifying its name, brow antlered deer. 
The antlers of the opposite sides are unsymmetrical with respect to each 
other. The beams are unbranched initially whereas curvature increases 
as length increases and they get forked also. The sexes are modferately 
dimorphic in body size and weight. The height of a fully grown stag may 
be approximately 115 to 125 cm at shoulder level and weighing 
approximately 95 to 110 kg. The female is shorter with lesser weight as 
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compared to its male counterpart. The length of the body from base of 
the ear up to its tail is about 145 to 155 cm for both the sexes. The tail is 
short and rump patch is not pronounced. Sangai attains sexual maturity 
in the fourth year and survives for approximately 20 years. 

SPECIES RANGE 

The Sangai is now restricted to the Keibul Lamjao National Park (KLNP) 
in the Southeastern fringe of Loktak Lake in Manipur valley between 
24°30’to 50°’N and 93°48’to 93°54’E. The lake covers an area of about 
286 km 2 at the elevation of 768.5 m. The characteristic feature of the 
Loktak Lake is the presence of floating vegetation locally known as 
Phumdi. These are heterogeneous mass of soil vegetation in organic 
matter which occurs in all sizes from a few centimeters to about 2.5 m 
thick. They occupy about two-third of the surface area of the lake. The 
habitat in Park consists of phumdi, hillocks and elevated strips of land 
surrounding the lake. The other ungulates which share the habitat are 
hog deer Axis porcinus and wild pig Sus scrota. 

POPULATION 

During 1955 the estimated Sangai population was 100 animals (Gee 1955, 
1960, 1961). The first aerial census of the Sangai in the park, was 
conducted during 1975 and recorded the presence of only 14 individuals 
(6 stags, 5 hinds, 3 fawns) in the National Park (Ranjitsinh, 1975). 
Subsequently, in 1977 a repeat survey revealed the presence of 18 
animals (6 stags, 8 hinds and 4 fawns). The last aerial census was carried 
out in 1993 during which 98 animals were counted which included 38 
stags, 48 hinds, 12 fawns. 

Since 1994, ground census are being carried out almost every year. 
Ground census in the park is possible only during February to April when 
the vegetation is dried up and the phumdi settles on the lake bed. The 
census was based on simple ground survey, based on simultaneous 
observations and count from vantage points posts namely Toya hill, 
Pabot hill, Chingmai, Sagram, Keibul hills etc. The census at each 
vantage point was made simultaneously by counting the individuals that 
were seen with wide range binoculars between 1600-1700 hours and 
again the next day between 0600-0700 hours. In 1994 the population 
was estimated as 137 animals that included 36 stags, 65 hinds and 16 
fawns. There seems to be large variation in the numbers seen during 
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aerial and ground census. Nevertheless, it is inferred that the population 
is on the rise, the population in latest survey conducted in 2003 was 
estimated to be 180 animals 65 stags, 74 hinds, and 41 fawns (Singsit 
2003). The over all exponential rate of increase of the population was 
estimated as 9% per annum. The sex ratio varied between 55 males per 
100 females and 103 males per 100 females during 1977 to 2003 
respectively. In the year 1999 the number of males reported was higher 
than the females. The mean sex ratio however was 79.4 ± 2.5 males per 
100 females. The doe to fawn ratio was 37.1 ± 3.8 fawn per hundred 
does. 

HABITAT USE 

The Keibul Lamjao National Park is the only known natural habitat of 
Sangai. The park covers an area of 40 km 2 and is situated in the south¬ 
eastern side of Loktak Lake. The habitats in the Park may broadly be 
divided into three distinct types: 

(1) the central, western and southern areas covered under phumdi. The 
phumdi is the floating mass of entangled vegetation, formed by the 
accumulation of organic debris and biomass with soil particles, 

(2) the area consisting of three hillocks namely, Toyaching, Pabotching 
and Chingjao and the grasslands at the ridges of the Thangbirel, 
Bogna-yangbi, and 

(3) deep water area in the northern side with or without phumdi which 
may be treated as aquatic ecosystem. 

The Sangai use phumdis, hillocks and elevated strips of land along the 
lake. However, the phumdis forms the main habitat, which provides food, 
shelter and breeding sites. Within the KLNP, Sangai are confined to a 
small area of about 9-10 km 2 in the south western portion of the park. 
They usually do not appear much in the north eastern part of the park as 
this has clear water, thin coverage of phumdis and higher human 
interference from the surrounding villages. Although the area of the 
National Park is 40 km 2 , the actual core area covered by thick phumdis 
are round 9.5 km 2 which can sustain the weight of the Sangai. 

REPRODUCTION 

Cervus eldi exibits polygynous mating (Bronson, 1989, Monfort et al. 

1990, Hosack et al. 1997). Cervus eldi females can begin reproducing at 
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4 years of age and typically continue to reproduce until they are 10 years 
of age. They begin estrus in the late winter or early spring. They exhibit 
a long period of ovarian activity of 225 to 342 days, during which the 
females average 10 to 17 estrous cycles. Then after they have mated, 
females enter anestrous. This is just the opposite of estrus, and is a 
period when they are not sexually receptive. Some studies have shown 
that the presence of males triggers ovarian function in females (Prescott 

1987, Yan 1996, Hosack et al. 1978, Aung et al. 2001). 

The Sangai is a seasonal breeder with highest peak in March. The males 
show aggressiveness before mating but not during the peak period of 
the rutting season. This behaviour is also seen at times other than mating. 
Also there is no indication in Sangai that the adult male is chosen by the 
adult female (Sanayaima 1988). The rutting season of Sangai varies, 
though not much. Generally it occurs during February - April (Sanayaima 

1988, Tombi 1991, Shamungou 1992). This agreed with the earlier finding 
of Desai and Malhotra (1978). In captivity the rutting occurs between 
January-April with peak during February (Das 1988). Sangai in rut 
develops a characteristic habit of moving from place to place preferably 
within the central part of KLNP (Sanayaima 1988). 

Aggressive activities are sometimes exhibited by males raising the head 
upwards and showing the incisors which is comparable to the “Head up 
display" of Axis deer (Schaller 1967). A general display exhibited by 
Sangai at KLNP is the rubbing of the head or pre- orbital organ on the 
bushes, thrashing the vegetations with their antlers or forelegs. Similar 
display is also exhibited during the rutting season by the stags in Manipur 
Zoological Garden (MZG). The rutting fight determines the rank of the 
stag, as to who will dominate the other or vice-versa. A stag, either solitary 
or holder would show more aggressive nature on seeing another mature 
stag at a distance of about 5 to 10 m thrusting on the ground, grasses 
and trees. The older stag or rival would then encounter the approacher 
or leave. 

Fight of the adult stags occurs during the months of February and March. 
During the fight between the stags with hard antlers, the stags interlock 
their antlers and their heads are brought into contact and push each other. 
Once they are tired, they move backwards for a short distance, which is 
followed again with a fresh attack on each other, leading to serious fights 
in certain cases. The winner of the fight raises its head exhibiting 
dominant display and the one defeated shows a submissive display by 
lowering his head towards the ground and moving away. 
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Mortality rate of the younger or weaker stags and hind in captivity was 
reported to be higher as a result of fight than that of the individuals in 
natural habitat. One of the reasons was non-availability of spacious area 
during rutting (Sanayaima 1988). In MZG, two stags died after heavy 
fighting for possession of a receptive doe during March 1990 (Tombi 
1991). In the wild rivals rarely fight with the leader and also move freely 
in a larger area, thus, temporary or permanent injury due to fight is 
negligible in KLNP. 

MATING 

The rutting stag associates itself with a particular female and follows her 
(Sanayaima 1988, Tombi 1991). The male displays threat postures till 
the female comes into the peak of its heat. Driving or following for a 
particular female continues for about 48 hr till the female responds to the 
call of the male. She rubs her nose against the flanks of the stag, keeping 
the hind legs apart with heads down, indicating her readiness for mating. 
The stag mounts her, holding her body with straight forelegs. It rests its 
head on the withers of the female, with the tail directed downwards. The 
male gradually starts raising itself till his legs are upright. By this time 
the mating is over, which takes place for a few seconds. The female 
rapidly flaps her ears and whisks her tail whereas the male is relatively 
quiet after the copulation. 

GESTATION AND FAWNING 

Like many other deer species, Sangai is seasonally monoestrous. The 
mature female delivers a fawn during October-November, after a 
gestation period of 245-273 days (Shanmugou 1992). The record from 
MZG indicates that the fawns were also produced during December, which 
means that the gestation period of the animal may be extended up to 300 
days in captivity and under controlled feeding conditions. Sangai get 
sexual maturity by the end of four years and breeds only once a year 
giving birth to one fawn. The breeding season lasts from September to 
December of the year, the gestation period being 213 days (Tombi 1991). 
The proportion of males to females at birth tends to be equal. A mature 
female Sangai can drop a fawn every year. A female fawn becomes 
sexually mature in about 4 years in MZG, a young doe may attain its 
sexual maturity at the age of 4 V 2 years or a little over it. At this age the 
skeletal development also reaches its peak. Sangai in the KLNP use the 
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old deserted nests of the wild pig as a good breeding place and they put 
the young ones in the nest of the wild boars till they can walk by 
themselves. The calf stand on its four legs after 18 to 25 minutes of birth 
(Sanayaima 1988). The calves start nibbling with the mother after 4 
weeks. The minimum age of weaning reported is 2 months 4 grassess 
days and the maximum age 2 month 24 days. The minimum age of 
shedding of antlers is reported to be around 1 year and 7 months. The 
life span of Sangai is about 20 years (Sanayaima 1988,Tombi 1991). 

Females of the subspecies C. eldi siamensis have been reported to give 
birth annually for up to 6 consecutive years. Females are fertile for a 
maximum of 12 to 14 years. Most births of C. e. siamensis occur between 
October and November (75% of 171 reported births). Of all births, 94 
percent occurred between October to February. About 92 percent of 
births involve single young, while the remaining 8% were twins. Most 
twins were apparently stillborn or die within a few days of birth (Prescott 
1987, Hosack et al. 1997, Aung et al. 2001). The average weight of a 
newborn from the subspecies C. e. thamin is between 4.7 and 4.8 kg. 
Newborns of C. e. eldi are slightly larger, averaging between 4.7 and 6 
kg. The young are weaned at about 5 months of age (Prescott 1987, 
McCracken 1996, Aung et al. 2001, McShea et al. 2001). 

FEEDING HABIT 

The food habits of Sangai have been rarely examined in details. A total 
of 233 plant species belonging to 58 families have been recorded from 
the Keibul Lamjao National Park, out of which 33 species of plants have 
been identified as primary food plants and 21 plant species have been 
identified as emergency food plants (Tombi 1991). The common food 
species were Zizania latifolia, Scahhrum spp., Erianthus and 
Capillipedium spp. However, seasonal variation of different species and 
the parts consumed was rarely examined. The reproductive cycle of 
Sangai is well adjusted with the seasonal changes of the forage condition. 
The monsoon rain during May-June is very important from the nutritional 
point of view for all sex and age classes. The forage condition is good 
during this period and this helps the growth of the antlers of the males 
after their shedding in May-June (Shamungou 1992). 

Sangai exhibit bimodial activity pattern. They start foraging from early 
morning 0430 hrs to 0800 hrs. Then, they take rest with the rise in 
temperature and start feeding again in the evening around 1500 hrs till 


£nvi* bulletin : Wildlife and Protected Areas (2004) 4 7 







s 

1800 hrs. On sunny days, they stop feeding early in the morning at around 
0700 hrs, while they continue up to 1000 hrs on cloudy days when 
temperature is low. During daytime, Sangai rest under thick and tall reeds 
and grasses. At night, some of them may even rest in the hillocks. Fawns 
as old as 10-15 days nibble grasses and start consuming it in quantified 
manner in about 50 days (Tombi 1991). By this time, many fawns have 
been weaned, and require more food. The sangai in KLNP have adapted 
well to the prevailing environment by synchronizing their weaning and 
pregnancy period with the availability of fodder. 

FACTORS AFFECTING POPULATION AND THREAT 

The survival of sangai is very much threatened primarily by poaching. 
Sangai used to be hunted under a permit by the Manipur State Durbar till 
early 1900’s. It was only in 1934 that the hunting of Sangai was stopped. 
In 1975, Ranjitsinh reported poaching in the Park, the poachers used 
dogs, and trap. In spite of stringent protection measures poaching in the 
KLNP is a threat to the existence of the deer. Conservation measures 
for wildlife were tightened considerably with the introduction of the Wildlife 
(Protection) Act, 1972 and Manipur Wildlife Protection Rules (1974) under 
section 64 within state (Shamungou 1998). In spite of such efforts the 
poaching case in the park was usually 3 or 4 animals as reported during 
1983-85. 

The other factors which are believed to be affecting the population are 
mortality during monsoon, water quality degradation and reduction in the 
thickness of phumdi in the Park. During high flood years large scale 
mortalities of Sangai has been observed. This is unavoidable due to 
various reasons and immediate measures to control such loss are 
urgently required. The major problem which Sangai are facing in the Park 
is in the form of alteration in the structure and composition of the phumdi. 
This is largely due to construction of Ethai barrage which has changed 
the natural water regime of the Park (Panwar 1979). There is significant 
change in the composition of the phumdis which is prominent with respect 
to Phragmites karka, Zizania latifolia and Saccharum munja which 
constitute the favourite food of Sangai and also provide shelter to the 
species. In 1960 E.P. Gee recorded maximum density of Phragmites 
karka (45%) followed by Narenga porphyrochroma (25%), Saccharum 
munja (15%) and other species namely Zizania latifolia, Alpinia allughas 
and Erianthus procerus in the range of 2-5 % in the phumdis. In 1996, 
Shamungou (1998) reported proportion of Learsia hexandra (32.5%) 
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Zizania latifolia (14.6%), Capillipedium (14.2%), and Phragmites karka 
(10 %) and other species in the range of 2-5 %. During 1980s, the ratio 
between shelter and food plants was approximately 60% and 40%. The 
present conditions favour growth of food plants like Learsia hexandra 
and Capillipedium spp. The shelter plants are stunted, mainly due to 
constant floating of the phumdis making sangai vulnerable to poaching. 
Paragrass like Brachairia mutica and Alternanthera phitoxiroides unless 
controlled, can pose a great threat to the biodiversity of the park due to 
its gregarious growth and invasion (Shyamjai 2002). 

Productivity of the phumdi is believed to be influenced by the depth of 
water. Tombi (1991) reported that the rate of productivity has an inverse 
relation with the depth of water in KLNP. The interspecific competition 
for grazing on the dried phumdi has become a serious problem, affecting 
the carrying capacity of the park (Tombi 1991). It has led to the 
disappearance of tall and leafy grasses of the park. The areas with heavy 
grazing have low grass cover dominated by Learsia hexandra, 
Capillipedium spp. etc. 

In spite of such pressures the Sangai population has shown an increasing 
trend, in the last two decades.The annual rate of increase in the 
population during 1977-2003 in Keibul Lamjao National Park is 
approximately 9%. Cervids generally are flexible in adjustment to any 
habitat. By nature, if protected and adequate food resources provided, 
Cervids expand their population and increase rapidly. Sangai multiplying 
in captivity and its populations reaching 60 at National Zoological Park, 
Gawhati Zoo and similar such population at different Zoos in India stands 
as insurance against extinction threat of this subspecies. There are also 
recommendations from various agencies to find a second home for Sangai 
within Manipur. However, availability of land in densely populated Manipur 
valley is a major constraint for such conservation efforts. This needs to 
be tackled with greater political will and active support of local 
communities. 
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FOUR-HORNED ANTELOPE OR 
CHOWSINGHA 

(Tetracerus quadricornis Blainville, 1816) 

K. Sharma and A. R. Rahmani 



Order 

: Artiodactyla 

Family 

: Bovidae 

Sub-Family 

: Bovinae 

Tribe 

: Boselaphini 

Genus 

: Tetracerus 

Species 

: T. quadricornis 

Common name 

: Four-horned antelope or Chowsingha 


Conservation Status 
WPA (1972) : Schedule I 

IUCN RED DATA BOOK : Vulnerable 
CITES : Not listed 


INTRODUCTION 

The four-horned antelope (Tetracerus quadricornis) and Nilgai 
(Boselaphus tragocamelus) belonging to Boselaphini tribe are the last 
survivors of a form very similar to that of the ancestors of the entire 
sub-family. Both have relatively primitive anatomical and behavioral 
characteristics. Absence of rings on horns that are keeled in front 
distinguish them from the true antelopes. The four-horned antelope is 
a monotypic species of its genus and is endemic to India. Though 
widely distributed in India, it is nowhere found in high abundance and 
has always been known as a shy and elusive creature. It is known to 
inhabit dry deciduous forests and prefers forested areas to open 
grasslands. 
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The four-horned antelope has a golden brown coat that darkens after 
the monsoon and fades after winters. It has a dark band running down 
on each leg and sports a conspicuous white ring just above the hooves. 
It has a pair of well-developed glands between the false hooves of the 
hindlegs, but their use is unknown. The preorbital glands in front of the 
eyes are regularly used for marking grass twigs or thorny trunks. 
Standing about 55-60 cm at shoulder height, an adult individual weighs 
around 20-22 kg. It is not distinctly dimorphic other than that females 
are hornless. The four horned antelope is unique as adult males have 
four horns. In males, the rear pair of horns starts developing at an early 
age of few months while the development of second pair starts at an 
age of about 14-15 months. This and the final size of front horns may 
vary depending upon various factors ranging from nutrition to habitat 
conditions. The front pair of horns is generally smaller than the rear 
ones but may get as long as the latter. Fawns at birth are tiny, smaller 
than an adult black naped hare ( Lepus nigricollis nigricollis) and are 
kept hidden amidst thick vegetation. The fawns are quite vulnerable at 
this age and they can easily become prey of a wide range of predators 
including large raptors. 

GEOGRAPHICAL AND ECOLOGICAL DISTRIBUTION 

The antelope has a vast range of distribution though it is confined to 
India in its natural distribution. A questionnaire survey (Rice 1991) gave 
some idea about the distribution of this animal. From the northern 
frontiers in Uttar Pradesh to South in Tamilnadu, the four-horned 
antelope can be found from Orissa in East to Gujarat in West. Mainly 
known as a forest dweller, there are interesting biological boundaries 
of its distribution even within some national parks that boast a modest 
population of this species. A superficial analysis reveals its preference 
for dry deciduous forest (Champion 1936) patches where it can be found 
quite evenly distributed. Preferring browsing to grazing, in its home 
range it requires undergrowth and specific vegetation composition for 
foraging comprising chiefly of fruit/flower bearing trees like Bombax 
seiba, Madhuca indica, Emblica officinalis, Diospyros melanoxylon, 
various Zyziphus species and a variety of herbs and shrubs. Within 
the dry deciduous forest, this antelope inhabits all sub classes from 
open savannahs to dense miscellaneous patches (Sharma and 
Rahmani, 2003) and often seems more evenly distributed than other 
sympatric ungulate species. The observed densities of four-horned 
antelope in different Protected Areas (PA’s) of the country is given 
below. 
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Density of four-horned antelope in different Protected Areas are as follows : 


Site 

Density (Nos./km 2 ) 

Panna National Park, Madhya Pradesh 


2.7 

Pench National Park, Madhya Pradesh 


1.1 

Gir Wildlife Sanctuary, Gujarat 


0.75 

Mudumalai Wildlife Sanctuary, Tamilnadu 


0.88 

Dhaknakolkaz Wildlife Sanctuary, Maharashtra 

1.28 


POPULATION 

Although the four-horned antelope is not uncommon in many protected 
areas, it is always found in low density. The best of the available density 
figures for this species come from Panna National Park, Madhya Pradesh 
(Chundawat 2001, Sharma and Rahmani 2003) where this animal thrives. 
Other important areas claiming good populations (> 0.5 animals/km 2 ) 
include Kumbhalgarh WLS, Rajasthan (R.S. Chundawat pers. comm.), 
Gir WLS, Gujarat (Berwick 1974, Khan eta/., 1996), Pench National 
Park, Maharashtra (Biswas and Sankar 2002), Mudumalai WLS 
(Bhaskaran 1999), Tamilnadu, and Dhaknakolkaz WLS, Maharashtra. 
Due to its shy and solitary behavior leading to low number of sightings, 
most census estimates tend to exclude this species. Various studies 
at many other sites do mention occurrence of this species (Schaller 
1967, Karanth and Sunquist 1992, Jathana et al. 2001) but report low 
densities (< 0.5 animals/km 2 ). 

ECOLOGY 

The four-horned antelope prefers to live solitary or in very small groups. In 
Panna National Park, encounters with groups of two or more animals increase 
between February and June. A general assumption could be of this period 
being the mating season, but needs further investigation. Individuals have 
been seen attempting mating in February in Panna. Details of their courting 
rituals are still unknown, but males are heard making husky ‘cough’ calls 
and moving tentatively around females while courting. Records from a captive 
pair of four-horned antelope reported by Shull (1958) suggest that the animal 
has a gestation of eight and a half months. Fawns are barely able to walk 
for a few days after birth and are kept hidden. In case of twins, they are 
generally separated by a few meters possibly to increase the chances of 
fawn survival of at least one fawn in case of predation. 
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The four-horned antelope seems to fit well in the various categories 
proposed by Jarman (1976) and statistically re-established by Brashares 
et at. (2000) correlating body size and various ecological parameters, 
viz. anti-predator behavior, feeding behavior and grouping behavior. The 
four-horned antelope is a selective browser that can also be given a 
separate class of a ‘nibbler’. It has a selective choice of food that 
comprises mostly of fruits, pods, flowers and seeds. The next choice in 
its food is soft leaflets of shrubs, trees and creepers. Grass and other 
low protein plant parts are generally avoided. The antelope forages in 
short bouts and often walks few hundred meters while continuing its 
foraging movement. 

The four-horned antelope prefers hiding and taking refuge to fleeing. It is 
this tendency of the animal that explains to an extent their extensive use 
of forested areas and thickets within open savannahs. Its preference for 
freezing on seeing a predator is dependent on undergrowth and horizontal 
visibility. On one occasion in Panna, a four-horned antelope standing 
still in medium tall grass managed to be missed by a leopard walking just 
6 meters away. 

The four-horned antelope uses closed canopy and thick undergrowth for 
resting and nursing young ones, but may use open or scrub forest for 
foraging purpose. These animals are also known to be drinking regularly 
and are never seen too far from water. They move locally from areas 
where water dries out in summers. The four-horned antelope visits 
waterholes during the day hours and avoids visiting in late evening hours. 
The animals are very tentative and cautious when approaching waterholes 
and often drink with forelegs folded. 

Details about the antelope’s home range size are unknown but they 
certainly seem to defend and avoid extensive overlaps in their territories. 
The four-horned antelope defecates on middens and visits them with 
variable frequencies. Defecation and urination on middens, and marking 
by preorbital glands are the two evident modes of maintaining territories. 
Preliminary study suggests that the male and female home ranges and 
territories are exclusive spatial mosaics, but at times individuals get 
together to share crucial resources like limited food and water. 

BEHAVIOUR 

Little is known about the courting behavior of four-horned antelope. Pairs 
can be continuously seen moving together for a few months’ time. 
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Breeding males tolerate fawns, but are wary of presence of any other 
male. A husky ‘coughing’ call by male is heard while trying to woo the 
female or possibly avoiding rivals. They are mostly quiet, but make few 
diagnostic calls. Its alarm call is a repeated sore-throated pronk and can 
easily be distinguished from that of other herbivores. A similar call is 
made by females to locate tiny fawns hidden in vegetation. In addition, 
inaudible communication is also expected but is unknown. This follows 
observations where an individual finds free ranging conspecifics after 
perseverant walks in a direction through long distances. 

As the four-horned antelope is never seen fighting due to its wary and 
shy behavior, precise ways of its fighting are not known. Still, going by 
its body size (e.g. Caro et al. 2003), looking at its crown studded with 
four short dagger like horns and following evidence of many males with 
broken fore or rear horns, one may predict that they fight fiercely either 
by locking heads or by indulging in neck wrestle similar to that of a nilgai. 

Females with twins are frequently seen, while fawns follow mother for a 
considerably long time. Twins suckle one side each in a fashion similar 
to that of a domestic goat. Group of a female with fawns of two different 
litters is not uncommon. Loosely associating, the previous year individual 
generally lurks around mother and is more shy and cautious of threats 
than the rest. 

In response to predators, the four-horned antelopes prefer freezing to 
fleeing. Another conspicuous and interesting feature of the animal’s 
antipredator behaviour is that of taking conspicuous leaps followed by 
quiet stealthy movements across thick vegetation with little horizontal 
visibility. Females are extremely protective about their fawns and when 
threatened, indulge in attention seeking by making loud calls often 
followed by a conspicuous flee which fawns invariably follow. 

CONSERVATION 

The current status and trends of the overall population of four-horned 
antelope is not known. The biggest threat to the population is from habitat 
destruction or habitat alteration. As discussed, the antelope has a very 
selective choice of food and shelter because of its metabolic, 
thermoregulatory and antipredatory requirements. Increase in certain 
herbivore populations may lead to decline in their strongholds as a result 
of increased competition and more exposure to predators. Similarly, as 
much as destruction of its habitat, improving certain habitat without 
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keeping this animal in mind may cause its distribution to shrink. Its major 
distribution that is limited to dry deciduous forests exposes it to more 
biotic pressures. Lack of water, encounters with poachers in areas where 
the dry deciduous forest is confined to fringes of the well-protected core 
zone, and commercial collection of non-timber forest products (NTFP) 
that comprise a major chunk of its food, pose threats to this species. 
Due to its specific food choice, the animal is not reported to be a menace 
to agricultural land and hence enjoys a good reputation amongst farmers 
adjoining the forests. 

Controlling quantity and period of collections of NTFP, provision of 
perennial and ecologically non-invasive waterholes and generating 
awareness among people about the biological and ecological importance 
(e.g. Hobbs 1996) of this species are proposed for long term survival of 
the species. 

The four-horned antelope is protected by Indian law and is listed in Schedule 
I of the Wildlife (Protection) Act, 1972. Awareness about this species, its 
importance and role in forest herbivore community and information access 
to park managers, decision makers and general public about its specific 
requirements in terms of habitat are needed for its long-term survival. 

The four-horned antelope was the least studied antelope in India so far as 
only little scientific information was available (Berwick 1974, Prater 1980, 
Rice 1991, Bhaskaran 1999, Rahmani 2001). Considering its uniqueness 
and endemism in India, more scientific research is required on this animal 
with emphasis on its evolution, behavior, mortality, population viability, 
habitat selection and relationship with sympatric species. 
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(Axis porcinus Zimmerman, 1780) 
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Order 

: Artiodactyla 

Family 

: Cervidae 

Sub-Family 

: Cervinae 

Genus 

: Axis 

Species 

: A. porcinus 

Common name 

: Hog deer, Para 


Conservation Status 
WPA (1972) : Schedule III 

IUCN RED DATA BOOK : Lower risk 
CITES : Appendix I 


INTRODUCTION 

Hog deer (Axis porcinus) is a shy species and is restricted to the tall 
moist alluvial grasslands of South and Southeast Asia. They are stout, 
standing only 27 to 28 inches high at the shoulder (Prater 1980). Their 
body is relatively long, and the back line slopes down from a high rump 
to the shoulders. Hog deers have short wedge shaped face with front 
legs shorter than their hind legs. The upper part of their limbs are well 
muscled. They have a strongly built neck, particularly the males whose 
neck thickens during the peak mating period (Whitehead 1972). Apart 
from their body structure the white under color of their tail is a typical 
feature. Their thickset appearance and habit of crashing through the under 
growth in head down posture has undoubtedly contributed to its popular 
name ‘hog deer’ (Schaller 1967, Prater 1980). 

There are two sub-species of hog deer, both occurring in the Asian 
continent (Ellerman and Morrison Scott 1951). Axis porcinus porcinus 



















(Typical race), found in Pakistan (Roberts 1987), North and Northeast 
India (Schaller 1967, Prater 1980, Biswas etal. 2002). Nepal (Whitehead 
1972, Dhungel and Gara 1991, Hill and Corbett 1992), Myanmar 
(Whitehead 1972) and Sri Lanka (Phillips 1984) and Axis porcinus 
annamiticus (Eastern race) from Thailand and Indo China (Heude 1888, 
Whitehead 1972, Putman 1988, Hill and Corbett 1992, Dhungel and Gara 
1991). The eastern race is known to be slightly larger than the typical 
South-Asian race (Dollman and Burlace 1935). The body color of the 
typical race is brown with a yellowish or reddish tinge, with a coat of 
speckled appearance. The males generally darken with age and get a 
dark brown body color (Prater 1980). The eastern species is brownish 
or yellowish with the undersurface of the body being darker than above 
(U Tun Yin 1967). Evan (1902) mentioned that stags in Burma have spots 
along the body during summer. 

Since hog deer belong to the deer group, only the males have antlers. An 
adult male has a typical 3 tined antler, 10-15 inches long, mounted on distinct 
pedicels on the forehead. The males are larger standing about 65-75 cm at 
the shoulder (with females slightly smaller at 60-65 cm) and weigh 35-45 kg 
(Prater 1980, Mishra 1982, Putman 1988). Adult males could be differentiated 
from the sub-adults and adult females by their well-developed six-tined 
antlers. Sub-adult males usually have spikes and smaller antlers. The fawns 
are usually spotted and less than 50 cm at the shoulder. 

GEOGRAPHICAL AND ECOLOGICAL DISTRIBUTION 

In the past, the native range of hog deer was extended from Pakistan in 
the west to southern Thailand and Vietnam in the east, through northern 
India, Nepal, Bhutan, Bangladesh and Myanmar (Dhungel and Gara 1991, 
Biswas and Mathur2000). Throughout its range, the species is associated 
with swampy plains and river systems. However, over the past decade, 
hog deer has been reported to be extinct from most of their range (Table 
1) (Biswas and Mathur 2000). In India, the original range of hog deer 
extended over the Indo-Gangetic plain (Lydekkar 1898), across northern 
India through the states of Haryana, Eastern Rajasthan, Punjab, Uttar 
Pradesh, Bihar, West Bengal to the Brahmaputra valley in Assam 
(Whitehead 1972) (Fig. 1). Currently Corbett National Park (Corbett) is the 
Western and Nampdapha Tiger Reserve (Namdapha) is the Eastern limit 
of the species in India. During a recent survey (Biswas et al. 2002) in 
India, the distributional range of hog deer was found to be severely altered, 
with populations being limited to only a few places within the entire region. 
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Table 1 . Status of hog deer in its native range (1975-1983) (Biswas 
and Mathur 2000). 


Country 

Status 

Pakistan 

Believed endangered 

India 

Abundant in particular reserves 

Nepal 

Abundant in some reserves. May be 
increasing in Chitwan (Dhungel) but also 
reported endangered 

Bangladesh 

Believed extinct. 

Burma 

Unknown and known to be enormously 
reduced in numbers. 

Thailand 

Endangered. Possibly extinct in the wild. 

Laos & Cambodia 

Endangered 

Vietnam 

Endangered last published sighting in Oaec 
Laec Province (1997), Skull discovered in Gia 
Lai Province (1999) 

China 

1st ranked protected species in China. 

Sri Lanka 

Endangered or Possibly extinct in the wild 



Figure 1 . Historical range and recorded evidence of Hog Deer (Axis porcinus) 
in Indian Terai. 



£nvis bulletin : Wildlife AND PROTECTED AREAS (2004) 6 3 






















^ 

The moist, alluvial, tall grasslands found along the Gangetic and 
Brahmaputra flood plain in northern India is commonly known as the terai 
region. This region falls within the north Indian Morst Tropical Forest 
(Champion and Seth 1968). Hog deer is an endemic and obligate species 
of the grasslands (terai region) within this region, which are under 
immense pressure due to various anthropogenic and stochastic factors 
(Biswas etal. 2002). Altered land use, change in flooding regime, weed 
invasion, woodland succession, agricultural conversions for sugarcane 
and paddy cultivation, village encroachment, growing human habitations 
are reported to be the primary factors causing the loss and fragmentation 
of the terai region. Due to these growing pressures over the past decade, 
the terai region and the grasslands have become highly fragmented. The 
current terai region can be broadly separated into the Western and 
Eastern region because of the lack of continuity of grasslands or forests 
between them. Thus, hog deer that was abundant in the past, currently 
occurs in isolated populations within these regions. Besides, habitat loss 
and habitat fragmentation and indiscriminate hunting of this species 
throughout its range also seemed to be a crucial factor affecting its 
distribution and population (Biswas et al. 2002). 

Biswas et al. (2002) reported unsustainable (20-50 animals) or extinct 
population of hog deer from Tripura, Meghalaya, Haryana and Punjab. 
From its past distributional range, only 29 places still had hog deer, of 
which only 6 (7.8%) places seemed to have relatively sustainable 
(approx, more than 200 animals) populations. At present, hog deer 
distribution is primarily restricted to the protected areas within the terai 
region. Based on the current distribution of hog deer and the prevailing 
pressures on its habitat, Eastern terai in comparison to Western terai, 
was reported to have a higher likelihood for supporting the species in 
the future (Biswas et al. 2002). Hog deer distribution is relatively more 
continuous in Eastern terai than in Western terai. Corbett, Dudhwa and 
Katarniaghat are the only areas in Western terai with the hog deer 
population, while Gorumara, Jaldapara, Manas, Orang, Kaziranga, 
Nameri and D’ering, are the primary protected areas besides other areas 
within Eastern terai that currently have hog deer population. 

POPULATION 

Lahan and Sonowal (1973) and Tikader (1983) reported a population 
estimate of approximately 6000 hog deer from Kaziranga National Park 
and 10,000 from Manas Tiger Reserve (Tikader 1983) in Assam; 25 from 
Keibul Lamjo National Park, Manipur (Gee 1964); 20 from Keoladeo 
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National Park, Rajasthan (Spillette 1966); 4000 from Dudhwa National Park, 
Uttar Pradesh; 105 from West Kheri (Schaller 1967); more than 200 from 
Jaldapara. The current approximate estimate of hog deer population in 
India is based on direct observations, feedback from the local villagers, 
forest department officials and the department documentations during the 
survey in 2002 (Table 2). The survey suggested that Dudhwa Tiger 
Reserve (Dudhwa), Kaziranga National Park (Kaziranga) and Manas Tiger 
Reserve (Manas), to have the highest hog deer population (Biswas et al. 
2002). Except for the abundance estimate of hog deer at Jaldapara (Biswas 
1999) there have been no studies so far to provide an accurate estimated 
of their population in India. 

ECOLOGY 

Most of the available information on hog deer in India has been obtained 
from the anecdotal notes made by the authors while observing the Indian 
Tiger and Asian One-horned Rhino in the past (Gee 1959, Gee 1964, 
Spillette 1966, Schaller 1967). There have not been sufficient studies 
providing adequate information on the ecology, biology and behavior of 
hog deer in their native range. Taylor (1971) conducted the first pioneering 
study on the biology of hog deer in Australia where it was introduced into 
New South Wales in 1864. Laurie (1978), Schaff (1978), Sediensticker 
(1976), Mishra (1982), Tamang (1982), reported their observations on 
the social organization and ecology of hog deer from different protected 
areas in Nepal. Dhungel and Gara (1991) conducted the first ecological 
study on hog deer in its native range at Royal Chitawan National Park 
(Chitawan), Nepal, which was followed by Biswas (1999) at Jaldapara 
Wildlife sanctuary (Jaldapara) in India. Most of the ecological and 
biological information discussed hereafter are summarized from the 
above studies. 

Table 2. Estimated population of hog deer in India (Source: Biswas et al., 


2002 ) 


State 

Districts 

Place 

Approx. 

population 

Arunachal Pradesh 

Pasigat 

D’ering 

100 - 200 

Arunachal Pradesh 

Lower Subansir 

Itangar 

0 

Arunachal Pradesh 

Roing 

Kornu 

0 

Arunachal Pradesh 

Dibang Valley 

Mehao 

0 

Arunachal Pradesh 

Tirap 

Mamdapla 

20 - 50 



M 

% 
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State 

Districts 

Place 

Approx. 

population 

Arunachal Pradesh 

East Kameng 

Pakkui 

• 

0 

Assam 

Darrang 

Barnodi 

10< 

Assam 

Lakhimpur 

Borchapori 

0 

Assam 

Tinsukhia 

Dibrusikhowa 

20 - 50 

Assam 

Golaghat 

Nagaon, 

Kaziranga 

>1000 

Assam 

Nagaon 

Laokhowa 

10< 

Assam 

Barpeta, 

Bongaingaon 

Manas 

>1000 

Assam 

Sonitpur 

Nameri 

20 -50 

Assam 

Lakhimpur 

New Area 

10< 

Assam 

Darang, 

Sonitpur 

Orang 

200 - 500 

Assam 

Dhemaji 

Kobuchapori, 

20-50 

Assam 

Tinsukhia 

Sibiachapori 

Amarpur 

0 

Assam 

Sonitpur 

Burachapori 

20-50 

Assam 

Tinsukhia 

Sadiya 

0 

Assam 

Dhemaji, 

Lakimpur 

Bordalani 

0 

Assam 

Sonitpur 

Kochamora 

0 

Assam 

Sonitpur 

Hagurajuli 

0 

Assam 

Dhemaji 

Sonarighat 

10< 

Assam 

Jonai 

Paya 

0 

Assam 

Morigaon 

Pobitora 

0 

Assam 

- 

Ripu Chirang 

0 

Assam 

Sonitpur 

Sunai Rupa 

20 -50 

Bihar 

West 

Champaran 

Valmiki 

100 - 200 

Haryana 

Kaithal 

Seonsar(H) 

0 

Haryana 

- 

Sultanpur 

0 

Manipur 

- 

Dzuko 

0 

Manipur 

- 

Keibul Lamjao 

10< 
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State 

Districts 

Place 

Approx. 

population 

Manipur 

- 

Siroi 

0 

Meghalaya 

- 

Balpakram 

0 

Punjab 

- 

Bir Aishwan 

10< 

Punjab 

- 

Bir Bhadson 

10< 

Punjab 

- 

Bir Dosanjh 

10< 

Punjab 

- 

Bir Gurdialpur 

10< 

Punjab 

- 

Bir Motibagh 

10< 

Punjab 

- 

Harike 

Sanctuary, 

0 

Rajasthan 

- 

Keoladeo Ghana 

0 

Tripura 

N. Tripura 

Ambasa (T) 

10< 

Tripura 

S. Tripura 

Gomti (T) 

10< 

Tripura 

S.Tripura 

Trishna 

0 

Uttar Pradesh 

Aligarh 

Bulandshahar 

0 

Uttaranchal 

Nainital, 

Udham Singh 
Nagar, Bijnor 

Corbett 

200 - 500 

Uttar Pradesh 

Lakhimpur 

Kheri 

Dudhwa 

1000 

-2000 

Uttar Pradesh 

Gaziabad 

Garmukteshwar 

10< 

Uttar Pradesh 

5 Districts 

Hastinapur 

10< 

Uttar Pradesh 

Bahraich 

Katerniyaghat 

20 -50 

Uttar Pradesh 

Bijnor 

Khader 

10< 

Uttar Pradesh 

Lakhimpur 

Kishanpur 

100-200 

Uttar Pradesh 

N.Pilibhit 

Loggabagga 

0 

Uttar Pradesh 

Muzzafarnagar 

Mirapur 

10 < 

Uttar Pradesh 

Lakhimpur 

N.Kheri FD 

20 -50 

Uttar Pradesh 

Aligarh 

Narora 

0 

Uttaranchal 

Dehardun 

Rajaji 

0 

Uttar Pradesh 

- 

West Kheri 

Forest 

0 

West Bengal 

- 

Bethuadahari 

0 

West Bengal 

Cooch Behar 

Buxa 

10< 

West Bengal 

Jalpaiguir 

Chapramari 

0 

West Bengal 

Jalpaiguri 

Gorumara 

100-200 


£#vi* vsullttin : Wildlife and Protected Areas (2004) 6 7 














Naturalist in the past have reported that hog deer preferred reed beds 
and swampy meadows bordering the streams (Pocock 1933), while 
avoided extensive forests (Schaller 1967, Laurie 1978, Mishra 1982) and 
scrubland (Laurie 1978). In India at Corbett National Park (Corbett), 
Uttaranchal they were primarily observed in the valley of the Ramganga 
River but never in the surrounding hills; in West Kheri, they were common 
in the low lying marshy meadows bordering the Sal forests. In Kaziranga 
National Park, Assam they were abundant in the vast grass thickets 
(Schaller 1967). Mishra (1982) concluded hog deer to be a grassland 
specialist. Earlier, Schaff (1978) had also reported that hog deer primarily 
used grasslands in other areas of Nepal. Thus, most observations so 
far have suggested a strong association of hog deer with the grasslands. 
More recent studies have shown that hog deer exhibit a selective 
preference for grasslands (Dhungel and Gara 1991, Biswas 1999, Biswas 
and Mathur 2000, Biswas et al. 2002). Dhungel and Gara (1991) 
concluded from their study that hog deer exclusively used grassland 
habitats at Royal Chitawan National Park, Nepal. Hog deer at Jaldapara 
showed selective preference for natural Imperata cylindrica dominated 
grasslands over other grassland types (Biswas 1999). At Jaldapara hog 
deer primarily used riverine and plantation grasslands (artificially raised 
grasslands) for cover and the pure natural grassland for forage. The 
natural grasslands had extensive stretches of Imperata cylindrica, their 
preferred foraging species. Imperata cylindrica constituted the highest 
percentage of their diet at Chitawan (Dhungel and Gara 1991). Based on 
the structure of the grasslands at Jaldapara (Biswas and Mathur 2003) 
and their selective use (Biswas 1999) by hog deer, it is suggested that 
hog deer had a preference for natural grasslands with a mosaic of rail 
and short grasses over dense, tall, homogenous grasslands. Dhungel 
and Gara (1991) observed a similar selection pattern at Chitawan and 
explained it due to their small home range and short movement 
capabilities relative to other cervids. 

The home range of hog deer is small unlike other deer species because of 
seasonal distribution of food, cover for hiding and availability of water. 
Home range of stags in Chitawan varied from 16 ha to 233 ha (mean = 80 
ha), while those of hinds varied from 11 ha to 205 ha (mean = 60 ha). 
Home ranges of both males and females overlapped and appeared stable 
during the study period at Chitawan (Dhungel and Gara 1991). A study by 
Harestad and Bunnel (1979) showed that home ranges vary directly as a 
power of body weight, thus explaining the small home range of hog deer in 
Chitawan as compared to other species. Seasonal distribution of food, 
water, and cover in the grasslands were also offered as the essential 
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factors influencing their home range. Movements of hog deer were also 
found to be relatively less when compared to other ungulates, except during 
the rutting season (Dhungel and Gara 1991) and when disturbed by large 
animals such as rhinoceros or domestic elephants (Dhungel and Gara 
1991, Biswas 1999, 2000). According to Dhungel and Gara (1991), the 
stags traveled an average distances of 255 m while the hinds traveled 
only 250 m. Maximum activity of the species was observed during the 
early morning, early evening and late evening hours (Dhungel and Gara 
1991, Biswas 1999, 2000). At Chitawan the age and sex of hog deer, water 
proximity, and food availability within the grasslands were the primary 
factors affecting the movement of the species. Though individual 
movements varied extensively, they were in general observed to be 
sedentary in the grasslands with sufficient food, water, and hiding cover 
(Dhungel and Gara 1991). 

The hog deer has been documented to be less social and essentially 
solitary, with groups of 2 to 5 individuals (Pocock 1933, Prater 1980) 
but never in herds (Lydekker 1898, Whitehead 1972). Rowntree (1935), 
Kurt (1978), and Schaller (1967) stated that though primarily a solitary 
species, hog deer formed occasional congregation in small groups after 
the burning of the grasslands or while feeding during the rutting season. 
Schaller (1967) reported a maximum of 40 individuals in a group observed 
at Kaziranga. Taylor (1971) observed a herd size of 12 and 19 animals 
during December in an introduced population at Victoria, Australia. 

Group sizes of hog deer in Jaldapara were observed to differ among the 
grasslands found within the study, area. Larger groups were observed 
throughout the study in natural grasslands (in pure grasslands 3.09 ±0.1, 
n=288; and in savanna grasslands: 2.67 ± 0.2, n=104) than in riverine 
(1.9 ± 0.1, n=118) and plantation grasslands (2.16 ± 0.2, n=92) (Biswas et 
al. in prep.). Mean group size increased from December to April with larger 
groups being formed in the summer (3.09 ± 0.1, n=393; March-April) than 
in the winter (2.15 ±0.1, n=317; Dec-Feb). Hog deer herd size at Jaldapara 
dominantly ranged between 3-4 animals, and the largest group had 23 
animals. The largest hog deer group at Chitawan had 20 individuals 
(Dhungel and Gara 1991). The mean group size of hog deer at 
Jaldapara (2.68 ± 0.01, n=711, Biswas et al. in prep.) was found to be 
higher than that reported from Chitawan (1.8, n=720) (Dhungel and 
Gara 1991). 

The percentage of different types of groups from 710 sightings over 5 
months at Jaldapara were calculated to be solitary 41%, small (2-3 
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animals) 41%, medium (4-6 animals) 11%, large (7-10 animals) 4 %, 
and very large (>10 animals) 3% groups (Biswas et al. in prep.). The 
small groups were defined as family units because they were dominantly 
comprised of adult pairs, mother-fawn association or adult female with 
fawn and sub-adults (female groups). Formations of medium and large 
groups were observed to be higher in the summer (March-April) than in 
the winter (December-February). The 40.9% of solitary individuals 
observed at Jaldapara were either adult males or adult females or 
unclassified. 

According to Biswas et al. (in prep.) hog deer either remained solitary or 
in family units depending on the season and the gender. Adult males 
remained solitary irrespective of the season, while the composition of 
family units, medium and large groups changed with season. Adult 
females primarily formed family units (all-female groups, adult pairs or 
mother-fawn association) or mixed groups (large and very large groups) 
depending on the season. Except for mother-fawn association and mixed 
groups the percent composition of solitary females, adult pairs, and female 
groups decreased in the summer. Among the 710 groups observed at 
Jaladapara the composition of only 679 groups were documented. The 
age and sex composition of 31% groups that could not be identified 
primarily comprised of solitary (46.9%) and paired (22.5%) individuals, 
with only a few groups of more than 7 individuals. Percent composition 
of mother-fawn association at Jaldapara increased from 3.4% in winter 
to 11.7% in summer. The fawning season of hog deer starts from late 
January through May reaching a peak in March (Singh 1973, Dhungel 
and Gara 1991). Hence, formation of mother-fawn associations in hog 
deer from January with a peak in March, suggests the onset of their 
fawning season at Jaldapara. The formation of mixed groups at Jaldapara 
increased from 1.3% in December to 20.4% by April. Increased formation 
of mixed groups and proportion of adult males within these groups in 
April suggests the onset of hog deer breeding season at Jaldapara. 
Formation of mixed groups in Chitawan also increased from May reaching 
a peak in July (Dhungel and Gara 1991). Literature suggests that the 
breeding season of hog deer starts from July through November with a 
peak in September and October (Mishra and Wemmer 1987, Dhungel 
and Gara 1991). In India, hog deer starts rutting by September and 
October (Lydekker 1898, Prater 1986, Blanford 1888-91) after a gestation 
period of 8 months. The gestation period of hog deer at Chitawan was 
found to be 7-8 months with a litter size of one (Dhungel and Gara 1991). 
Other reported hog deer’s gestation period were 7.5 months (Chitawan, 
Tamang 1982) and 8 months (Whitehead 1972, Prater 1986). 
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Schaller (1967) reported that the adult sex ratio of hog deer to be equal. 
However, subsequent studies showed a ratio ranging from 52 adult male: 
100 adult female (Chitawan, Dhungel and Gara 1991) and 56 adult male: 
100 adult females (Jaladapara, Biswas et al. in prep) indicating a bias 
towards hinds (Biswas and Mathur 2000, Biswas et al. in prep). Studies 
on other species in India and Nepal with sex ratio favoring hinds are 
reported to be the characteristics of a polygamous species (Spillett and 
De 1966, Seidensticker 1976, Mishra 1982). The age structure of hog deer 
population at Jaldapara was observed to be 56 adult males: 100 adult 
females: 21 fawn: 17 sub-adult females: 8 sub-adult males. The adult:fawn 
ratio at Jaldapara was 100:13 which is similar to that at Chitawan (Dhungel 
and Gara 1991). Age structure estimated during earlier studies were 
observed to be higher in fawns, 100:16 (Seidensticker 1976, Tamang 1982) 
and 100:30 (Mishra and Wemmer 1987) than the one estimated by Dhungel 
and Gara (1991) and Biswas et al. (in prep.). 

Bhowmick (1997) recorded the life span of hog deer to vary from 15.6 to 
18.1 years (avg. 16.7 years) from 6 captive animals. Predation (Dhungel 
and Gara 1991) and poaching (or hunting) (Biswas et al. 2002) seemed 
to be the direct causes of hog deer’s death. Dhungel and Gara (1991) 
considered hog deer as an important prey species for tigers and leopards 
at the Chitawan Park. Five radio-collared hog deer (26%) were killed by 
tigers during the 28-month study period at Chitawan. Other studies in 
Chitawan have reported hog deer to comprise 11.5% (Seidensticker 
1976), 15.4% (McDougal 1977), 18.8% (Sunquist 1981) and 18.7% 
(Mishra 1982) of tiger kills. Thus, predation by tiger and leopard were 
recognized as the only cause of their natural death in Chitawan. In India, 
no hog deer kills were recorded from Jaldapara during the study by 
Biswas (1999). However, many old skulls of hog deer were found from 
many areas in Arunachal Pradesh and Assam during the survey (Biswas 
et al. 2002). On an average 2-3 hog deer skulls were recorded from most 
of the houses in villages randomly visited during the survey in Arunachal 
Pradesh. Regular firing shots and Machan’s (tree houses made for 
poaching) were found during the survey in Nameri National Park, Sonai- 
Rupai Wildlife Sanctuary and Namdapha Tiger Reserve. A group of 8 
people with hunting tools were encountered at Hastinapur Wildlife 
Sancturay (pers. obs.). According to the questionnaire survey, 52% of 
responses reported high incidences of hog deer being hunted from nearby 
areas. Hunting was reported as the primary reason for the sudden decline 
of the hog deer population from north Bengal since 1877. Biswas et al. 
(2002) provided a detailed account of evidences of hog deer hunting 
during the survey and past records from the district of Cooch Behar (West 
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Bengal) during 18th century. Thus, hunting seems to be one of the primary 
causes of hog deer’s death in India beside natural predation. 

CONSERVATION 

Although the hog deer is not officially listed as endangered (IUCN 1996), 
its present situation in most of its ranges, based on our survey and 
analysis, is alarming (Biswas and Mathur 2000, Biswas and Singh 2002, 
Biswas et al. 2002). It has been reported as extinct from Sri Lanka, 
Bangladesh, China, and Thailand. India (Biswas et al. 2002) and Nepal 
seem to be the only countries within the native range of the hog deer 
with a higher probability for the survival of the species in the future, if 
provided adequate protection. The eastern subspecies, Axis porcinus 
annamitacus of Thailand and Indochina, is listed endangered (USDI, 
www.doi.gov) and Data Deficient (IUCN 1996 Red List of Threatened 
Animals). The Asian sub-species, Axis porcinus porcinus is included 
under Appendix I in CITES 1973, Low Risk ‘near threatened’ in IUCN 
1996 (Red List of Threatened Animals), and Schedule-Ill of the Wildlife 
(Protection) Act 1972 of India. The survival of the hog deer appears to 
be threatened by two main factors viz. habitat destruction and hunting 
(Sheshadri 1969). Whitehead (1972) reported that the population of hog 
deer in West Bengal reduced drastically due to hunting and the 
conversion of grasslands to crop fields. Singh (1973) stated that the 
population of hog deer in Punjab was severely affected due to the rapid 
agricultural developments and ‘Green Revolution’. The rich alluvial soil 
of the terai makes it one of the most productive agricultural lands in India 
and thus it is prone to conversion for sugarcane, wheat and paddy 
cultivation. Indeed, an increase in the production of rice, sugar and wheat 
was used as an index of the possible loss or conversion of grasslands 
in the past (Biswas and Mathur 2000). 

The past distributional range of hog deer provides an insight to the loss 
of forest and hog deer habitat in India (Biswas and Mathur 2000). Among 
all the 64 sites known in the past to have had hog deer populations current 
evidence of their presence were recorded only from 29 sites. This 
indicates a serious threat to the species and its habitat. In Jaldapara, 
the conversion of natural grasslands for fodder plantations for rhino was 
also reported to affect hog deer habitat (Biswas 2000, Biswas and Mathur 
2003). In a subsequent study, Biswas and Singh (2002) calculated the 
probability of all the remnant patches of grasslands within north Bengal 
and Eastern terai to support hog deer. The fragmented and patchy nature 
of these grasslands was evident from image analysis and their probability 
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to support hog deer was found to be very low. 

On comparing the ‘Eastern terai’ with the ‘Western terai’ it is evident that 
the former has more areas with current surviving hog deer population in 
India. Unlike, Western Terai, where the remnant grasslands are currently 
protected as islands only within three protected areas (Corbett National 
Park, Dudhwa National Park and Kishanpur Wildlife Sanctuary), Eastern 
terai still has relatively larger numbers and stretches of grasslands 
distributed all along the northern and southern banks of the rivers 
Brahmaputra, Lohit and Siang. During the survey, most of the grasslands 
within the entire terai region (Uttar Pradesh to Assam) were found to be 
converted to crop fields or human habitations. 

Besides these anthropogenic pressures, habitat fragmentation and habitat 
loss, the remnant hog deer population was found to be voluntarily hunted 
throughout its range (Biswas etal. 2002). In Assam, the presence of Khuti’s 
(grazing camps) found within the protected areas or in the grassland 
patches provide easy access to the forest and hence increased the 
possibility of poaching for any species (Biswas et al. 2002). Relocation of 
these grazing camps from the protected areas and the grasslands with 
potential hog deer population is likely to reduce the intensity and frequency 
of anthropogenic disturbance to the species and its habitat. Identifying the 
grasslands that have the potential to support hog deer and other terai 
species hence would assist in designing a relocation strategy for the 
current grazing camps. The predicted probability of supporting hog deer 
on 1.7% of the grassland patches in north Bengal (Biswas and Singh 2002) 
provides a clue to the status of the species in remnant grassland patches 
within the entire range. Lack of awareness about the species and its status 
of being a Scheduled (III) species are possibly the only reason for the 
absence of any monitoring of the population of hog deer within the current 
protected areas. Based on the prevailing pressures and threats on the 
remnant hog deer populations, the status of hog deer in India is endangered, 
which needs immediate attention. 

Hence, it is suggested that the status of hog deer should be revised 
immediately according to the norms of IUCN (1996) and the Wildlife 
(Protection) Act 1972. Also sincere attention should be given to the 
protection and conservation of the remnant grasslands to avoid further 
destruction and loss of habitat of the species. Furthermore, the hog deer 
also constitutes an important prey species for large carnivores such as 
tigers and leopards, and hence needs adequate protection. Studies have 
documented hog deer as a prey species for the tiger (Panthera tigris) 
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population, within the terai region in Nepal (McDougal 1977, Sunquist 
1981, Stoen and Wegge 1996, Siedensticker et al. 1999). Given that in 
the eastern region of Indian terai where the major tiger prey chital ( Axis 
axis) is absent, it can be reasonably speculated that its congeneric 
species, hog deer would play a significant role in the tiger’s diet. Thus, 
protection and conservation of hog deer and its habitat within the current 
terai region would eventually lead to the maintenance of the prey base 
for the flagship species such as the tiger. 

Besides hog deer, the terai grasslands also provide refuge to rhino, wild 
buffalo, swamp deer, hispid hare, pygmy hog, Bengal florican, and swamp 
francolin, which have an equally narrow distribution and threatened 
status. This unique faunal composition in terai region hence, calls for the 
implementation of multi-species conservation strategy or focused 
attention towards the conservation of grassland ecosystem. Biswas 
(2000) questioned the single species conservation strategy at Jaldapara 
and suggested for a multi-species conservation approach by conserving 
and protecting the natural grasslands rather than individual species. 
Identification of the grassland patches and evaluating their potential to 
support these species would eventually lead to the conservation of the 
remnant grassland patches and the endemic fauna throughout the region. 
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INDIAN ANTELOPE OR BLACKBUCK 

(Antilope cervicapra Linnaeus, 1758) 

K. Isvaran 



Order 

: Artiodactyla 

Family 

: Bovidae 

Sub-Family 

: Cervinae 

Genus 

: Antilope 

Species 

: A. cervicapra 

Common name 

: Blackbuck 


Conservation Status 
WPA (1972) : Schedule I 

IUCN RED DATA BOOK : Vulnerable 
CITES : Appendix III 


INTRODUCTION 

The blackbuck is a medium-sized antelope native to the Indian sub¬ 
continent. This antelope shows remarkable sexual dimorphism. Males 
are on average larger than females, conspicuously coloured, and horned. 
Adult males (subspecies rajputanae) weigh 34 to 45 kg, while females 
weigh 31 to 39 kg (Ranjitsinh 1989). The coats of adult males show 
striking black (or dark brown) and white patterns while the coats of females 
and immature males are a more subdued light brown and white. Coat 
colour in adult males varies from tan to jet-black. This variation can be 
seen among males within a population. Furthermore, even an individual 
male’s coat colour may vary seasonally and with his breeding status 
(Schaller 1967, Prater 1971, Mungall 1978). Unlike females, which are 
hornless, males bear distinctive long, spiral and diverging horns. 

Blackbuck belong to the tribe Antilopini and their closest extant relatives 
are the gazelles (Effron 1976, Rebholz and Harley 1999). Two sub 
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species of blackbuck are currently recognised: the northwestern A. c. 
rajputanae and the eastern and southern A. c. cervicapra (Groves 1980, 
Ranjitsinh 1989). Body size, horn length, and the darkness of male coats 
typically decrease from north to south and from west to east 
(Dharmakumarsinhji and Gaekwad 1958, Krishnan 1972, Ranjitsinh 
1989). 

GEOGRAPHICAL AND ECOLOGICAL DISTRIBUTION AND 
POPULATION STATUS 

Blackbuck are native to the Indian sub-continent. They are found in a 
wide range of habitats, from semi-arid grasslands and scrub to open 
forest (Schaller 1967, Mungall et al. 1981, Prasad 1981, Ranjitsinh 1989, 
Isvaran 2005). They reach their highest densities in semi-arid, open, and 
short-grass plains. 

Blackbuck historically ranged from near Peshawar (in Pakistan) in the 
northwest, through the Indo-Gangetic plains, up to the plains of western 
Assam in the east, centrally in the Deccan, in open plains areas along 
the western coast of the peninsula, and along the eastern coastal plains 
to southern Tamil Nadu (Blanford 1888-91, Lydekker 1907). Within their 
range, they were one of the most abundant ungulates of the plains. Herds 
containing many hundred animals were reported until as recently as the 
early part of the 20 lh century (Lydekker 1907, Stockley 1928). 

The current distribution of blackbuck is much reduced. Within India, they 
are found throughout a large part of their former range. However, their 
populations, previously large and contiguous, are now small, scattered, 
and relatively isolated. The most recent survey of blackbuck populations 
in the country, based on observations made between 1981 and 1988, 
arrived at an estimate of 29,000-38,000 individuals (Rahmani 1991). This 
estimate includes populations both within and outside protected areas. 
Rajasthan, Punjab, Gujarat, and Maharashtra had the largest state-wise 
population estimates (Rahmani 1991). Velavadar in Gujarat, Tal Chappar 
in Rajasthan, Nannaj in Maharashtra, Rollapadu in Andhra Pradesh, 
Ranebennur in Karnataka, and Point Calimere in Tamil Nadu currently 
hold some of the largest concentrations of blackbuck within protected 
areas (Ranjitsinh 1989, Rahmani 1991, Jhala 1993a, Isvaran 2003). 

Outside India, blackbuck are locally extinct in Pakistan and Bangladesh. 
In Pakistan, captive breeding schemes were established in the 1970s 
with the aim of reintroducing blackbuck into the wild. As a result of these 
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schemes, a few small captive and semi-captive populations currently 
exist (Ranjitsinh 1989). In Nepal, only a few small populations consisting 
of several tens of individuals currently survive (Khanal 2002). 

Although native to the Indian subcontinent, considerable numbers of 
blackbuck are currently found in the U.S.A and Argentina, where they 
were introduced over 80 years ago. In the U.S.A, blackbuck are mainly 
found on game ranches in the state of Texas and recent censuses place 
their total population in Texas at around 35,000 individuals (Mungall 1998). 

ECOLOGY 

Habitat and foraging ecology 

Blackbuck are group-living grazers that prefer relatively open, short-grass 
habitats and avoid thick cover; this is most likely a reflection of both 
foraging preferences and predator avoidance strategies (Prasad 1981, 
Ranjitsinh 1989, Jhala 1997). Grass is their preferred forage and most 
of their feeding is done in grassland habitats which typically have low 
shrub and tree cover. Furthermore, they are reported to avoid tall 
grasslands perhaps because taller grasses are less nutritious due to a 
higher prevalence of fibre and because visibility is low in such habitats 
(Ranjitsinh 1989, Jhala 1997). While resting too, blackbuck are primarily 
found in open areas, even when temperatures are high. This preference 
for habitats with high visibility may be explained by their anti-predator 
behaviour. They appear to rely on early detection and flight to avoid 
predation (Mungall 1978, Ranjitsinh 1989) and such a strategy is thought 
to be most successful in open habitats (Jarman 1974). 

Although blackbuck feed mostly on grasses, browse (such as seed pods 
of species like Prosopis spp and Acacia spp) can form a significant portion 
of their diet in some seasons (Prasad 1981, Goyal et al. 1988, Ranjitsinh 
1989, Jhala 1997). Browse is likely to be most important when nutritional 
levels in grasses are particularly low. Where easily accessible, 
blackbuck also regularly feed on crops, such as groundnut, wheat, barley, 
millet, and blackgram (Prasad 1981, Jhala 1993b, Manakadan and 
Rahmani 1998). 

Two challenges that blackbuck face in the semi-arid habitats they thrive 
in are water limitation and large fluctuations in nutritional levels in their 
forage. Blackbuck show several physiological and behavioural traits that 
are probably adaptive responses to these environmental conditions. 
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When the digestibility of forage is low, blackbuck seem to rely on body 
reserves (Jhala 1991). They also feed less and reduce their movements, 
perhaps as a way of conserving energy and avoiding the large 
physiological costs of trying to digest coarse forage (Jhala 1997, Isvaran 
and Jhala 2000). Blackbuck similarly show several physiological and 
behavioural responses when water is limited, including concentrating their 
urine and faeces, panting, and feeding at times of the day that may allow 
them to maximise water intake through their forage (Mungall 1978, Jhala 
et al. 1992). 

REPRODUCTION AND SEX RATIOS 

Females give birth to a single fawn after a gestation period of 5 months 
(Mungall 1978). About two weeks after giving birth, females become 
receptive again. Although an adult female can potentially give birth twice 
a year, average fecundity is reported to be 1 or 1.5 fawns per year 
(Schaller 1967, Mungall 1978). 

Sex ratios are even at birth (Mungall 1978), but become increasingly 
biased towards females in older age classes. Adult sex ratios ranging 
from 1:1.2 (malerfemale) at Vanasthali and 1:1.7 at Chilka, to 1:2.8 at Tal 
Chappar and 1:3.5 at Rollapadu have been recorded (Schaller 1967, 
Isvaran 2005). Such skew in adult sex ratios is known from many 
polygynous species. It is thought to result from the greater mortality that 
males experience due to factors related to strong competition among 
males for mates. For example, sexually selected characters in males, 
such as conspicuous colouration, may increase the risk of predation, 
and characters such as large body size relative to females and high 
testosterone levels may pose energetic costs or depress immune function 
(Fisher 1930, Clutton-Brock et al. 1982, Promislow 1992). 

PREDATION AND POPULATION DYNAMICS 

Historically, the cheetah was probably the main predator of blackbuck 
(Gee 1969). Currently, wolves, whenever present in an area, are the 
main predator of both fawns and adults (Ranjitsinh 1989, Jhala 1991). 
Fawns are also hunted by jackals. Village dogs are reported to kill fawns 
but are unlikely to successfully hunt and kill adults, although they have 
been seen to chase them (Ranjitsinh 1989). 

The dynamics of blackbuck populations and the roles of predation and 
resources are still not well understood. Studies at Velavadar in Gujarat 
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suggest that although predation by wolves may strongly influence 
population growth rates, it is unlikely to regulate blackbuck populations, 
except when they crash to particularly low numbers following catastrophic 
events such as floods and droughts (Jhala 1991, Jhala 1993a). Blackbuck 
populations are more likely to be regulated by the quantity and quality of 
forage, especially when populations are large (Jhala 1993a). 

BEHAVIOUR 

Social organisation: group-living 

Blackbuck are typically found in groups which are variable in size. The 
main types of groups are female groups (adult females and immatures of 
both sexes), all-male groups (adult and immature males), and mixed- 
sex groups (adults and immatures of both sexes). The major exceptions 
to such group-living are territorial males (although territories may often 
be clustered in space), and females who leave their group to give birth 
and are solitary for a large part of the time while their fawns are very 
young (Mungall 1978, Ranjitsinh 1982, Prasad 1983, Isvaran 2003). 
Groups do not defend exclusive home ranges and are usually unstable. 
They may join, split and re-form several times during a day. 

Group-living in open-plains antelope is thought to primarily be an 
adaptation to reduce the risk of predation (Jarman 1974). Individuals in 
groups may benefit from group-living in several ways. They may detect 
predators sooner, the probability of an individual being attacked may be 
diluted by the presence of other individuals, and the presence of many 
individuals may make it difficult for predators to target and follow one 
individual (reviewed in Pulliam and Caraco 1984). On the other hand, 
group-living also has its costs; for example, competition for forage and 
other resources and the risk of acquiring diseases may increase with 
group size and such costs may limit group sizes. 

Blackbuck show remarkably large variation in group size both between 
populations and within populations. For example, group sizes vary from 
2-36 animals at Mudmal (Prasad 1983), to 2-129 at Point Calimere (Nair 
1976), and 2500+ at Velavadar (Isvaran 2003). Such variation among 
populations probably arises from differences between them in ecological 
conditions, such as habitat structure and resource abundance (Isvaran 
2003). The costs and benefits of group-living are likely to change under 
different ecological conditions and, therefore, the group sizes that are 
optimal and evolutionarily stable will also change. 
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Territoriality and Mating system 

The mating system of blackbuck is based on the defence of mating 
territories by males. Territories are usually established in open areas. 
Males use a variety of scent marks and visual displays to demarcate 
the areas they defend (Mungall 1978, Ranjitsinh 1982, Prasad 1989, 
Isvaran and Jhala 2000). A territory is usually focused around one or 
more dung piles which are formed by repeated urination and defecation 
by males at particular spots. Males perform exaggerated urination- 
defecation displays on these dung piles and may rest on them. Females 
appear to derive information from these dung piles; when visiting a 
male’s territory, females smell the main dung pile frequently (Isvaran 
1995). Males also regularly mark their territories using secretions from 
their pre-orbital glands. Visual displays form another important aspect 
of territory defence. Males use characteristic stereotyped displays while 
patrolling the borders of their territories and when approaching male 
intruders. Similar displays are also used in courtship and mating. 
Encounters between territorial owners and their neighbours or male 
intruders involve elaborate ritualised displays and parallel walks which 
may escalate into fights involving horn contact (Mungall 1978, Prasad 
1989, Ranjitsinh 1989, Isvaran and Jhala 2000). 

Blackbuck show extraordinary variation in mating system. Two main forms 
that are seen are resource-based territoriality and lekking. In many 
populations, males defend mating territories in areas used by females, 
typically along feeding circuits (Mungall 1978, Prasad 1989). As females 
move through these territories during their daily circuits, males display 
and attempt to mate with receptive females. Such resource-based 
territories are smaller than a female’s home range and are visited by 
females for relatively short periods of time. The dynamics of resource- 
based territoriality (factors influencing male mating success, mate choice 
etc.) are not well understood. 

In a few populations (e.g., Velavadar, Tal Chappar) males follow a rare 
and unusual mating strategy called lekking (Ranjitsinh 1982, Isvaran and 
Jhala 2000, Isvaran 2003). Here, males gather on open sites and defend 
small clustered territories which are devoid of resources that typically 
attract females, such as forage and water. These territories are visited by 
females solely for the purpose of mating. Such territorial aggregations are 
called leks. This mating system has attracted much interest because it is 
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rare (seen in < 1% of mammals) and because it is associated with strong 
sexual selection. Male mating success is highly skewed, with a few males 
gaining most of the matings (Isvaran and Jhala 2000). Some of this skew 
may be explained by female mating behaviour on leks. Receptive female 
blackbuck usually visit multiple territories before mating with a male. 
Territory location appears to be one of the main cues they use to choose 
mates (Isvaran and Jhala 2000). Female visits and matings are higher on 
central than on peripheral territories. Corresponding with this female 
preference for central territories, males compete more for central territories 
than for peripheral ones. Overall, lekking is a costly tactic for males: males 
on leks fight more, engage for longer in costly displays, and feed less 
than males in all-male groups (Isvaran and Jhala 2000). 

Blackbuck mating behaviour is very variable both between and within 
populations. Apart from distinct resource-based territories and lek- 
territories, many populations show a range of intermediate forms of 
territoriality (Isvaran 2005). Mating territories can vary in size, the degree 
to which they are clustered, and in the abundance of resources they 
contain. For example, territories averaged 9 ha in Mudmal (Prasad 1989), 
2 ha in Texas (Mungall 1978), 0.6 ha in Velavadar (Isvaran 2003). The 
distribution of territories may also vary from solitary dispersed territories 
to tightly clustered classical leks. This large-scale variation in mating 
system is related to female distribution in the environment. Lekking is 
seen in populations in which females move in large groups and local 
densities of females are high, while males defend more dispersed 
territories where females are found in small groups (Isvaran 2005). It is 
possible that because lekking is a costly behaviour it is favoured only 
when local numbers of receptive females are large enough to offset the 
costs of lekking. 

In all the Indian populations studied, blackbuck breed throughout the year. 
However, there are two major peaks in rutting, one from March to April 
and the other from August to October (Schaller 1967, Ranjitsinh 1989). 
These peaks in rutting result in subsequent peaks in fawning. 

Fawning 

Females give birth in relatively dense vegetation. Fawns initially do not 
follow their mothers when they move to forage but bed down in the grass 
till their mothers return to them. Mothers, who remain in the vicinity of 
their fawns in the first few days after giving birth, begin to move for 
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increasing amounts of time with their group. Fawns, however, join the 
group only when they are nearly a month old. Males do not perform any 
care of offspring (Mungall 1977, Mungall 1978, Ranjitsinh 1989). 

CONSERVATION 

Blackbuck numbers in India have fallen dramatically in the last century 
and this antelope is currently restricted to small, scattered populations. 
Two principal factors for this drastic reduction are hunting and the loss 
of suitable habitat. As a result of hunting in the last century, blackbuck 
numbers had already diminished rapidly by the time they were given 
complete legal protection, and healthy populations were only found in 
areas with some form of protection (Gee 1969, Krishnan 1972, Ranjitsinh 
1989). Even today, blackbuck densities outside protected areas are low. 
The main exceptions to this are sites where local communities prevent 
hunting, largely because of religious sentiments. Second, throughout India 
semi-arid open habitats, the areas that blackbuck thrive in, have been 
converted into agricultural or pastoral land. 

When given some protection, blackbuck thrive as a result of their high 
fecundity and their ability to survive well in diverse habitats. However, 
this tendency for blackbuck populations to grow rapidly often brings them 
into conflict with local communities. In most protected areas with healthy 
populations of blackbuck, individuals regularly feed in adjoining crop fields. 
Some factors thought to be responsible for this movement are the relatively 
small size of many protected areas with blackbuck, and the greater 
nutritional value of many crops compared with natural forage, particularly 
in the dry season (Jhala 1993b, Manakadan and Rahmani 1998). Several 
recommendations have been made to address this problem, such as 
implementing various crop protection measures and compensation 
schemes, and growing non-palatable species in fields close to the 
sanctuary (Manakadan and Rahmani 1998). The effectiveness of these 
various recommended actions have not yet been systematically studied. 
Another major problem affecting several blackbuck populations is the 
conversion of grasslands into dense thorny shrublands due to the fairly 
recent spread of the exotic Prosopis juliflora. This is likely to depress 
blackbuck numbers as blackbuck densities are highest in open grasslands 
and scrub and decrease as shrub and tree cover increase (Mungall 1978, 
Ranjitsinh 1989, Shankar Raman et al. 1995). Overall, the status of 
blackbuck in India seems to depend on the maintenance of suitable habitat, 
on measures to mitigate hunting outside protected areas, and on the 
resolution of conflict that arises from crop damage. 
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INDIAN BISON OR GAUR 

(Bos gaurus Lambert, 1804) 

M.K.S. Pasha, K. Sankar, Q. Qureshi and G. Areendran 



Order 

: Artiodactyla 

Family 

: Bovidae 

Sub-Family 

: Bovinae 

Tribe 

: Bovini 

Genus 

: Bos 

Species 

: B. gaurus 

Common name 

: Gaur 


Conservation Status 
WPA (1972) : Schedule I 

IUCN RED DATA BOOK : Vulnerable 
CITES : Appendix I 


INTRODUCTION 

Gaur (Bos gaurus) is commonly referred as the Indian bison belongs to 
the sub-family Bovinae of the order Artiodactyla, and is the largest living 
bovine, confined to the Oriental biogeographic region of the world. The 
gaur, belongs to the group of wild oxen. These include the Asiatic buffalo, 
African buffalo, true cattle and bison. The ancestors of the gaur are known 
to have evolved in Asia some 20 million years ago. In total, there are 21 
sub-species of wild oxen, which belong to nine species, constituting four 
genera (Gentry 1978, 1992). Bos gaurus gaurus (India and Nepal), Bos 
gaurus readei (Myanmar-Burma and Indochina) and Bos gaurus hubbacki 
(Thailand south of the isthmus Kra and West Malaysia) are the recognized 
sub-species of gaur. 

Gaur bulls are larger in stature as compared to the cows. Bulls weigh 
600-1000 kg and stand 1.6 -1.9 m at shoulder whereas cows are shorter 
and weigh about one fourth the males. These animals are known to have 
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acute sense of smell and good hearing but the visual senses are relatively 
less developed. One of the most striking features of gaur is the muscular 
ridge on its shoulders, which slopes down to the middle of the back where 
it ends in an abrupt dip. This is often referred to as the dorsal ridge and 
is the result of the extension of the dorsal vertebrae. Both sexes have 
horns and in the males especially larger at the base with more outward 
swath and lesser incurving at the tips. There is a high bulging forehead 
ridge between the horns referred to as bos. The average spread / length 
of one horn is 80-100 cm. The distance between tips of horns may be up 
to 120 cm. The colour of the eyes are brown. 

The old males have two prominent skin folds (dewlap), one small at the 
chin and a long one hanging below throat. At the time of birth newly born 
calves are light golden yellow in colour. The younger bulls and females 
have brown pelage but the older males are almost jet black. The forehead 
is ashy and both hind and fore legs are white or slightly yellowish colour 
up to the knees, forming stockings. Albinism is rare and it is infrequently 
recorded (Negihal 2002). 

GEOGRAPHICAL AND ECOLOGICAL DISTRIBUTION 

The present and the past distribution of gaur suggests that B. gaurus is 
an animal of the Indo-Malayan realm, and would have traversed into the 
Indian sub-continent through the North-eastern region downwards to the 
eastern peninsula and then west to the Central Indian highlands and to 
the Ghats southwards. The gaur population in India occurs in more or 
less isolated pockets largely corresponding to the major mountain 
systems of the Western Ghats, the Central Indian highlands and the north¬ 
eastern Himalayas. Apart from this gaur are also found in forests of South 
Bihar, West Bengal and South-eastern peninsula. With respect to the 
present distribution of gaur, largely confined to hilly regions, Schaller 
(1967) points out that the plains would have also been the abode of gaur 
in the past. This is presupposed on the basis that to reach central India 
gaur had to traverse the Gangetic plains, and in order to reach southern 
India they had to cross the upland plateau (Schaller 1967). As diverse 
as their distribution the habitats that gaur inhabits are diverse too. Their 
habitats range from Tropical Wet, Semi-Wet Evergreen and bamboo 
forests in the North-east to Tropical Moist Deciduous in the Western 
Ghats to Tropical Dry Deciduous forests in Central India to Shola forests 
and Tropical Thorn forests on the eastern slopes in the Western Ghats. 
In these areas gaur are known to occur, in relatively undisturbed habitats, 
up to elevations of 2500 m. 
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Extralimitally gaur occurs in Nepal, Bhutan, Bangladesh, Myanmar (Burma), 
Thailand, Laos, Cambodia, Vietnam and West Malaysia. Gaur population in 
Bangladesh, Myanmar (Burma), Thailand, Laos, Cambodia, Vietnam and 
West Malaysia are on the verge of decline (Hedges in. prep.). Gaur in Nepal 
is restricted to the Royal Chitawan National Park and Parsa Wildlife Reserve. 
In Bhutan gaur is largely confined to the Royal Manas National Park. In 
Bangladesh a few gaur were thought to occur in the Chittagong Hill tracts, 
Sylhet and Mymensingh areas in the early 1980s (Sarker and Sarker 1984), 
but are probably now extinct. In Myanmar, gaur were formerly widespread 
throughout the forested hill tracts but their current status is threatened due 
to the high level of trade in wild cattle trophies along the Thailand-Myanmar 
border (Hedges in prep., Rabinowitz et al. 1995, Slater 1983). In Thailand, 
the estimated population of gaur in 1994 was 920 (Hedges in. prep.). Though 
the current status of gaur in Laos is unknown, they are known to occur in 
good numbers in the southern region (Hedges in. prep.). Hunting and political 
unrest in the last century has been the major cause of the present critical 
status of gaur in Cambodia (Hedges in. prep., Olivier and Woodford 1994). 
In Vietnam the political unrest in the last century leading to habitat destruction 
and disturbance and hunting have been the cause of decline for gaur 
population (Dang 1986, Hedges in. prep). The destruction and exploitation 
of the lowland rainforest has been the major cause contributing to the decline 
of gaur population in Malaysia (Dolan 1967, Hedges in. prep.). 

POPULATION 

According to Ranjitsinh (1997) the estimated population of gaur in India 
is between 12,000 and 22,000 and Sankar et al. (2000) estimated the 
gaur population in India to be approximately 23,500. 

ECOLOGY 

Gaur is a gregarious and sociable animal. The group structure is very 
fluid, similar to chital (Axis axis), which are known to exhibit fission - 
fusion system of group formation and dissolution. The group size may 
range from 2 to 16 animals or, sometimes more than 20 animals. A typical 
group consists of cows and few calves, one to two adult bulls and sub 
adults. Old males are generally solitary in nature and join the group, more 
frequently, during the rut. Younger and old solitary bulls at times associate 
with other males to form bachelor groups (Schaller 1967). Adult cows 
generally lead the group. Cows and young usually stay in a group. The 
strongest bond is of mother and the calf. The group size ranged from 2 
to 19 in Pench Tiger Reserve, Madhya Pradesh (PTR) and in Kanha 
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(Madhya Pradesh) between 2 and 40 animals (Schaller 1967). Gaur 
groups averaged between 5 to 7 in Palamau (Sahai 1977). A mean group 
size of 6.0 was calculated for Parambikulam Wildlife Sanctuary (Vairavel 

1998) . Other observations showed a group size of 12 to 20 (Inverarity 
1889), 8 to 12 (Brander 1923), 10 to 20 (Russell 1900), and occasionally 
30 to 40 animals (Sanderson 1912). 

At birth the sex ratio of gaur has been found to be equal (Schaller 1967). 
The sex ratio (male:female) of free ranging gaur in India showed a 
preponderance towards females i.e. 80 : 100 in Kanha (Schaller 1967), 
45 : 100 in Parambikulam (Vairavel 1998), 47 : 100 in Tadoba (Dubey 

1999) , 60 : 100 in Pench Tiger Reserve (PTR), Madhya Pradesh (Sankar 
et. al. 2000) and 18 :100 in Nagarahole (Karanth and Sunquist 1992). The 
reported cow:calf ratio of gaur in Kanha, Parambikulum and PTR is, 100:42, 
100:16, and 100:24 respectively (Schaller 1967, Vairavel 1998, Sankar 
et. al. 2000). 

Cows give birth to a singe calf after a gestation period of eight to nine 
months. Twins are unknown. The bulls exhibit flehmen, an up curled lip 
movement, when approaching a cow in heat. The cow moves away from 
the herd before giving birth and remains with the calf for few days before 
rejoining the herd. The newly born calf becomes active after few minutes 
of birth and stays with the cow. For almost 5 to 8 months the young 
suckles milk and then switches over to green feed. 

Disease is the primary cause of natural mortality in free ranging gaur. Gaur 
have succumbed to epidemics of foot and mouth disease (Ali 1953), rinderpest 
(Baker 1890, Stewart 1928), and anthrax (Peacock 1933) in many areas of 
distribution. Riderpest took a heavy toll in Bandipurand Mudumalai Sanctuaries 
in 1968 and Peryiar in 1974-75 (Ranjitsinh 1997). Three gaur were reported 
to have died as a result of Anthrax in Kanha in 1969 (Ranjitsinh 1997). 

Predation by tiger (Panthera tigris) is another cause of mortality in gaur, 
and tiger is the major predator of this bovid throughout its range (Schaller 
1967, Johnsingh 1983, Rice 1986, Karanth 1988, Ranjitsinh 1997, Pasha 
et. al. 2001). Leopard (P. pardus) is also known to predate on calves and 
yearlings (Karanth 1988, Pasha et. al. 2001). Wild dogs (Cuon alpinus) 
have also been reported to attack gaur (Johnsingh 1980). Mortality rate 
of 50% for calves, primarily as a result of predation, under age one was 
reported in Kanha (Schaller 1967). Poaching of gaur has been reported 
from the borders of Kerala-Karnataka, Kerala-Tamil Nadu and in the North 
East (Sankar et. al. 2000). 
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The early morning and evening hours are predominant feeding periods. 
During the hot hours of the day gaur retire to the shade of thick trees or tall 
bushes. On an average they feed for 15 to 18 hours a day. Their diet chiefly 
includes young and mature leaves of trees, shrubs, herbs, bamboo shoots 
(Dendrocalamus strictus and Bambusa arundinacea) and buds. Fruits of 
Aegale marmalos, Bauhinea spp., Cassia fistulla, Cordia myxa, Diospyros 
melanoxylon, Phyllanthus emblica, Gmelina arborea, Terminalia bellerica and 
Randia dumetorum are also eaten (Brander 1923, Schaller 1967, Krishnan 
1972, Sankar et al. 2000). Gaur also feeds on bark of some tree species. In 
central India, the gaur is reported to feed on the bark of Adina cordifolia 
(Brander 1923, Schaller 1967) and in Mysore (now in the State of Karnataka) 
on the bark of Wendlandia natoniana (Ogilive 1954). Sanderson (1968) 
reports of gaur eating the bark of Phyllanthus emblica. During summer, teak 
(Tectona grandis) debarking by gaur occurs in many areas throughout 
central India (Ranjitsinh 1997, Pasha et al. 2002). In Pench Tiger Reserve 
(Madhya Pradesh), gaur fed on 77 plant species: 31 trees, 20 shrubs, 5 
climbers, 9 herbs and 12 grasses (Sankar etal. 2000). Like other herbivores 
gaur also visit salt licks periodically for minerals (Schaller 1967, Krishnan 
1972). 

Gaur is known to be one of the most wide ranging animals and show seasonal 
and local movements between foraging sites (Schaller 1967). Schaller (1967) 
observed that in Kanha gaur frequented meadows and low-lying forested areas 
during most part of the year except monsoons when the animals moved up 
and dispersed into the hills. Physiographical features, temperature and rainfall 
fluctuations played an important role in the home ranges of gaur in PTR 
(Sankar et al. 2000). The mean daily movement of adult males was more in 
summer (1.75 km ± 1.23) as compared to monsoon (1.31 km ± 0.79). In 
contrast an adult female had larger mean daily movement in monsoon (1.39 
km ± 0.98) as compared to that in summer (1.23 km ± 0.79). The summer 
home ranges of male and female gaur in PTR were 12.61 km 2 and 7.25 km 2 
respectively. During monsoon, home ranges of male and female were 
7.62 km 2 and 13.8 km 2 respectively. The home ranges of both male and female 
overlapped during the two seasons reported (Sankar etal. 2000). Gaur tends 
to travel long distances largely at night. Seasonal vegetation changes, 
interspersion and size of forage sites, availability of water, and rut seem to 
influence the ranging behaviour of gaur (Schaller 1967, Sankar etal. 2000). 

Being an obligatory drinker, gaur needs water every day and may visit 
water bodies twice a day during the hottest periods. While feeding they 
move to water holes and then resume feeding. Though Vairavel (1998) 
reported that gaur in Parambikulum WLS was seen drinking water only 
during noon hours, in PTR dawn and dusk hours, have been observed 
as the most frequent periods of visitation to water holes by gaur. 
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BEHAVIOUR 


Rutting, flehmen, tending, mounting are some of the most evident patterns 
of sexual behaviour observed in gaur bulls. The incessant increase in 
these patterns marks the onset of rut in gaur. Flehmen, is an up curled 
lip movement exhibited by a bull, approaching a cow, to detect if the cow 
is in oestrus. When a bull accompanying a cow in oestrus moves in 
response to the movements of the cow, such an action has been termed 
as tending by Schaller (1967). 

The mating season of gaur varies through the entire distribution range 
(Prater 1971), while in some areas definitive peaks have been observed. 
Brander (1923) reported December-January as the peak mating season 
for gaur in central India. Stebbing (1911) and Sanderson (1912) also made 
similar observations. In south India, this may range from November to 
March (Morris 1937). An unsynchronized pattern in parturition of gaur 
indicates that calves are born throughout the year and some mating occurs 
in all months of the year (Schaller 1967, Vairavel 1998, NRC 1983). 

Leadership among gaur is only apparent during travels of a group from 
one place to another in a single file when an animal takes a leading position 
in initiating or directing the movement prior to their shift from a forest patch. 
Leadership is not readily detectable particularly during foraging. Females 
generally lead a group (Schaller 1967, Johnsingh 1980). In case of all 
male groups, the older and larger male leads the herd, i.e. age and size 
being the criterion for determining of the leadership of the group. 

Licking in gaur is a social gesture, which probably facilitates to minimize 
aggression (tension), strengthen the social bond, assertion of the 
hierarchy, cleaning, and during courtship. During the rest hours such an 
activity is conspicuous. Members of all age and sex class participate in 
such an activity. The bulls lick the cows more during courtship (Schaller 
1967). Adult females take part in grooming more compared to other age 
-sex classes (Schaller 1967). The bulls also lick each other but this 
follows a hierarchical pattern (Schaller 1967). The mother constantly licks 
the newly born calves. Licking is mostly oriented to the head and the 
neck regions that are inaccessible to self-licking. 

Gaur exhibit different vocalizations advertising their mood and 
temperament. They snort and give phoo /pffhong calls when alarmed or 
surprised, the moo call is given when they come out to feed in the open, 
the bulls during rut give out a high pitched and far carrying whistle-like 
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call. Forsyth (1889), Brander (1923), Schaller (1967), Sanderson (1968) 
and Krishnan (1972) are some of the writers who have mentioned the 
variety of vocalization in gaur. The cow - calf bond is perhaps the 
strongest association in gaur (Sankar et al. 2000). The cows about to 
give birth get separated from the group and become solitary (Sanderson 
1912). The cows with the newly born calf remained away from the group 
for some days and then rejoin the group (Schaller 1967). The newly born 
calf becomes active after a few hours from birth. It stays with the mother 
for almost 5 to 8 months (Schaller 1967). Schaller (1967) has noted that 
suckling was prominent in calves less than six months old. 

Having an acute sense of smell gaur can detect danger very well and 
are extremely alert as they sense it. When startled or threatened due to 
the presence of predators they assume an ‘alert’ posture - the head is 
held up to the level of dorsal ridge and facing the source of threat. When 
alarmed, gaur at times thump their forelegs onto the ground in unison 
and communicate to the other members of the group with a series of 
sounds and gestures (Schaller 1967). Gaur seldom attacks people. When 
harassed by predators like tiger, gaur is known to attack humans without 
any provocation (Morris 1954, Davidar 1989). 

CONSERVATION 

Gaur is an Endangered animal listed in Schedule -1 of the Indian Wildlife 
Protection Act of 1972 and is included in the Appendix I of the 
Conservation on International trade in Endangered Species of Wild Fauna 
and Flora (CITES). IUCN has classified gaur as ‘Vulnerable’. 

Past records indicate that populations of gaur have succumbed to 
epidemics of foot and mouth disease (FMD), rinderpest and anthrax in 
many areas of distribution. This is largely due to the fact that gaur has 
little immunity to some cattle diseases. In fact no wild animals in India so 
profoundly influenced by transmitted infections from domestic livestock 
as gaur. Further, poaching of animals and sport hunting in the past, and 
habitat degradation are mainly responsible for the decline or extinction of 
small local populations. Krishnan (1972) pointed out that gaur have been 
affected more than elephants (Elephus maximus) in areas of their co¬ 
existence, by the dwindling of the forests and human invasion. For these 
reasons the distribution of gaur has altered over the last 30 years. 

Presently, gaur occurs in 101 existing and 27 proposed Protected Areas 
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(PA’s) of India covering 15 states. Present distribution range of gaur 
covers approximately 7.12% of the geographical area and 30% of forest 
cover of India. The PAs cover 14.3% area of the distribution zone of 
gaur. Tropical Moist Deciduous and Tropical Dry Deciduous forests are 
the dominant vegetation types within the present distribution limits of gaur. 
The principal threats to gaur reported from the 52 PA’s were habitat 
degradation, poaching and disease (8%) (Sankar et al. 2000). 

The overall trend in gaur population reported from the 52 PA’s, showed 
that, much of the population is stable with exception to some PA’s of 
Peninsula India and North-East where population has declined (Sankar 
et al. 2000). The Western Ghats and their outflanking hills in the south 
India constitute one of the most extensive extant strongholds of gaur, 
with good numbers in Wynaad - Nagarhole - Mudumalai - Bandipur 
complex (Ranjitsinh 1997). The other areas with sizeable population of 
gaur in Peninsular India are Billiranganswamy Temple Wildlife Sanctuary 
(Karnataka), Tadoba - Andhari Tiger Reserve and Melghat Tiger Reserve 
in Maharashtra. During the recent years the population of gaur has been 
reported exterminated from three PA’s, Thattekad Wildlife Sanctuary 
(Kerala), Bhandhavgarh (Madhya Pradesh) and Kanger Valley National 
Park (Madhya Pradesh). Three major (Western Ghats, Central India and 
North-East) and two minor (Bihar and West Bengal) units of gaur 
conservation areas have been identified (Sankar et. al. 2000). Within these 
units, information on population status from the states of Andhra Pradesh, 
Orissa and North-East is lacking except the North Cachar hills district 
of Assam with population-400 (Choudhury 2002a) and Nagaland also 
known to be having sizeable population (Choudhury 2002b). 

Rapid loss and fragmentation of forests, disease and illegal hunting seem 
to be the primary cause of decline of the gaur population in India. This 
has been a result of the mounting anthropogenic pressures. If not kept 
under check, this may result in the slow retreat of gaur from other habitats 
too. Over a time period this could effectively reduce the genetic diversity 
of gaur populations as a result of inbreeding and expose the population 
to environmental and biological stocasticities, thereby making them more 
susceptible to the probable occurrence of an epidemic and broadening 
the likelihood of wiping out of such fragmented populations of gaur in 
future. There is a need to implement a wide vaccination programme for 
the domestic livestock in and around protected areas to prevent these 
livestock transmitting diseases to gaur. 
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Despite gaur being a megaherbivore, little information is available on the 
ecology of the species. It is only in the last decade the ecological work 
on gaur in India has come into focus and gained some pace. Comparative 
behavioural studies of different populations is required to gather 
information on inter-specific relationships and the response of gaur to 
the change and alteration in their habitat. Further research on long-term 
analysis of population dynamics and factors that regulate free ranging 
wild populations need to be investigated. Genetic studies of the free 
ranging, especially the isolated populations, would further enhance the 
scope of conservation and management of gaur in India. 
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CHINKARA OR INDIAN GAZELLE 

(Gazella bennettii Sykes, 1831) 

S. Dookia and S.P. Goyal 



Order 

: Artiodactyla 

Family 

: Bovidae 

Sub-Family 

: Ruminantia 

Genus 

: Gazella 

Species 

: G. bennettii 

Common name 

: Chinkara 


Conservation Status 
WPA (1972) : Schedule I 

IUCN RED DATA BOOK : Lower risk 
CITES : Not listed 


INTRODUCTION 

The Indian gazelle or chinkara is characterized by their sandy colouring 
and a distinctive white streak on each side of the face. Horns are present 
in both sexes; however they are smaller in females. They are completely 
ringed in male and remain throughout the life. A characteristic of the 
gazelle is the tuft of hair growing from the knees (Roberts 1977). 

CLASSIFICATION 

According to Corbet (1978), classification within the genus Gazella, is 
very difficult because of the slight difference observed among species. 
The taxonomic status of chinkara has been a subject of controversy. In 
the literature of 19 th century, the taxonomic nomenclature of chinkara 
begins with Gazella bennettii by Jerdon (1867, 1874) and Gazella 
bennetti by Sterndale (1884). Later, Ellerman and Morrison-Scott (1951) 
and Prater (1971) called it Gazella gazella, while Groves (1969) and 
Corbet (1978) placed it with Gazella dorcas. Later, Groves (1985) 
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recognised it as Gazella bennettii, a distinct species. According to 
Groves, this animal is characterised by its sandy or tawny colour, poorly 
expressed flank stripes and pygal stripes, hairy build and horns which 
are, straight with tips slightly outturned with prominent rings in male, while 
horns in female are, comparatively short. Later Gazella dorcas (Groves) 
and Gazella gazella (Pallas) were considered as two distinct species 
(Bohra et al. 1992). Furley et al. (1988) based on chromosomal studies 
argued that the chinkara should not be classified as a sub-species of 
Gazella gazella or Gazella dorcas but should be established as a distinct 
species Gazella bennetti in its own right. 

Groves (1985) further classified this species into four sub-species: G. b. 
bennetti, G. b. christyi, G. b. sub-species undescribed and G. b. fuscifrons. 
Recently Groves (2003) again described Gazella bennettii as Gazella 
bennettii and one new sub species G. b. salinarum with three earlier ones, 
through differences in their coat colour, body skeleton and measurements. 
Gazella b. bennettii Sykes, 1831 is found in Ganga valley, its vicinity and 
the Deccan; G, b. christyi Blyth, 1842 is in Kutch and Saurastra as far east 
of Ahmedabad; G. b. salinarum is a resident of salt range of Pakistan and 
east as far as Delhi and last one G. b. fuscifrons Blanford, 1873 is a resident 
of Baluchistan (Iran and Pakistan) to Sind and Rajasthan (Groves 2003). 

MORPHOLOGY 

A full grown male measures about 65 cm at the shoulder and weighs 
about 23 kg, the horns average 25 to 30 cm and rarely exceed this length 
in southern India. The best heads are seen in the arid tracts of north¬ 
west India. A horn length of over 40 cm has been the longest on record. 
Horns of does usually range betweenlO and 13 cm (Prater 1971). The 
chinkara is of a slender graceful build. The dorsal and lateral coat colour 
is light chestnut, the colour deepening where it joins the white of the 
under parts on the flank and buttocks. There is an usual white streak 
down each side of the face, so characteristic of all gazelles, and a dusky 
patch above the nose. Both the sexes bear horn. The horns of the male 
appear almost straight when seen from the front; in profile they take a 
slightly S-shaped curve. Each horn of the male has 15 to 25 rings. Horns 
of the female animals are ring less and are straight smooth spikes. 
Hornless females, however, are not uncommon (Prater 1971). 

DISTRIBUTION AND STATUS 

Brander (1882-1923) had elaborately dwelt on the earlier distribution of 
the Indian gazelle in the sub-continent. Ellerman and Morrison-Scott (1951) 
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have described the distribution of the Indian gazelle- Gazella gazella 
(Pallas) now renamed bennetti (Sykes) from Morocco, Algeria, Western 
Tunisia, through the Arabian peninsula and the desert areas of eastern 
Iran to the Indian sub-continent. The chinkara is presently distributed in 
the plains and low hills of western and central India, extending southwards 
to a little south of the Krishna river. It is found in Pakistan, in the Middle 
Eastern countries and westwards in northern Africa. The chinkara is 
undoubtedly a very adaptable animal. It is common even in the salt range 
in Pakistan Punjab and up to levels of about 1200 m (Prater 1971). It 
exists in extensive sand dune areas, down to the sea level as well as in 
rocky plateaus and hilly regions of up to 1500 m elevation (Roberts 1977). 

The chinkara is found in almost every type of eco-system in western 
Rajasthan. Unlike the blackbuck, the chinkara is not restricted to only a few 
pockets but is much more scattered and is sometime found far away from 
human settlement and water holes. Interestingly enough, the Chinkara rarely, 
if ever, shares the same habitat as the blackbuck. The chinkara is a familiar 
faunal element of shifting dune countries and the interdunal valleys in the 
extreme arid part of western Rajasthan (rainfall 100 mm to 150 mm). The 
occurrence of this animal in a hilly and humid area like Jaisamand (Udaipur), 
located in southern Rajasthan, points to its versatility of niche occupation. 

ECOLOGY 

Food Habits 

Based on a study conducted in desert, chinkara generally preferred the 
leaves of Capparis burhia and Zizyphus nummularia and also fed on the 
leaves of Acacia tortolis and on the standing crop of bajra (Pannisetum 
typhoides) and moth (Phaseolus acontifolius) during the post-monsoon 
and winter seasons. Eleusine compressa appeared to be the most 
preferred grass of the chinkara. The chinkara have been noticed to pick 
up the highly nutritious green or dried pods shed by the Prosopis cineraria 
trees (crude proteins 11.5%, gross energy value 6.5 kcal/g) (Dookia2002). 

Chinkara avidly consume the moisture-laiden nutritive flowers of 
Tecomella undulata from mid March to April. The chinkara inhabiting Dawa- 
Doli sanctuary Desert National Park, Lohawat-Phalodi area and other 
sandy areas consume, the latex bearing leaves of the generally shunned 
Calotropis procera during summer. Chinkara in the Desert National park 
dig up the loose sandy soil of the dunes and expose the roots of 
Dipterygium glaucum to eat its moisture laden root bark to quench their 
thirst during summer. 
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We have observed that the chinkara, which are mainly browser, 
selectively consume leaves having low fibre and high crude protein 
contents. The soft branches and leaves of C. burhia are much relished 
by these animals; when these plants dry up in summer, the chinkara 
readjust their feeding habit and feed on the green leaves of M. emarginata 
and to some extent on the energy and moisture-rich pods of P. cineraria 
(Bohra et al. 1992). In the saline desert tract of Israel, the pods of Acacia 
species reportedly form a considerable part of diet of Gazella dorcas 
(Baharav 1981, 1982). Roberts (1977) observed that the gazelles in the 
Cholistan desert region of Pakistan browse on Leptadinia spartium and 
Acacia jacquemonti during the early part of summer. When nothing else 
is available, the animals browse on Calligonum polygonoides. During 
monsoon, the young and sprouting shoots of grasses Aristida mutabilis, 
A. funiculate and Cenchrus pennisetiformis provide sustenance to the 
chinkara. A changeover from browsing to grazing in chinkara was noticed 
only in this season and for a very short time. 

The selection of food plants of low fibre and high protein content by the 
chinkara may be a reflection of their poor fibre digestibility. This, again, 
may be related to the absence of certain essential cellulolytic bacteria 
and of a suitable delaying mechanism in their reticulo-rumen as reported 
by several other concentrate feeders. The light-weight stomach of these 
animal? may be considered as an aid to fast leaping, a very effective 
means of escaping from poachers and predators. 

Soil Ingestion 

Free ranging ungulates usually ingest substantial amounts of soil during 
the course of foraging. The ingested soil apparently meets the mineral 
requirements of these animals. Radioisotopic studies have shown that 
soil can serve grazing animals as a good source of minerals, which are 
generally lacking in the feeds during summer (Healy et al. 1970). The 
blackbuck and the chinkara of Rajasthan also ingest considerable 
quantities of soil while feeding on the ground flora (Goyal and Bohra 1983). 
The faecal silica contents, which is an indicator of soil ingestion in sheep 
and goat maintained on the two common desert top feeds viz., leaves of 
Z. nummularia and P. cineraria , were of the order of only 3.4 to 5.4 per 
cent, while in the antelopes and the chinkara, feeding on their respective 
preferred feeds, silica accounted for 39% and 26%, respectively, of the 
faecal matter (Ghosh et al. 1987, Dookia 2002). The minimum faecal 
silica content of about 10 per cent in the case of chinkara and 14.5% in 
blackbuck were recorded during January. The presence of higher 
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amounts of silica in the faecal matter of the wild ungulates in comparison 
to domestic livestock would indicate actual soil ingestion by the former 
species. Since the dry grasses usually contain considerable amount of 
silica due to dust particles trapped in them, the faecal content of silica in 
blackbuck would understandably be higher. 

Water dependancy and role of preformed water 

The fact that the chinkara inhabit one of the driest parts of the country 
viz. the Rajasthan desert, testifies to the hardiness of this animal’s life 
under severe harsh conditions. Their occupation of the desert terrain 
would indirectly indicate the existence of well developed physiological 
and behavioural adaptive mechanisms in this animal. The chinkara, are 
adapted in selecting feeds which are not only rich in nutrients but also in 
water. This ensures a reasonably large contribution of the preformed 
water of the feeds to their overall water balance. It is generally held by 
the desert people, and the view has been supported by earlier naturalists 
like Sterndale (1884) that the chinkara may not need any free water for 
drinking purposes, its food habit and physiological efficiency of water 
use being good enough to keep it in water balance. 

This ungulate usually drinks from natural water holes ( nadis ) which occur 
at various locations in the desert and cater to the needs of human and 
their domestic livestock as well. These water holes are, thus, spots of 
intense biotic activity almost throughout the day and, as a result, a good 
deal of disturbance is caused in these areas. The chinkara, generally 
choose periods of comparatively less activity and disturbance for 
quenching their thrust at the water holes. Although, as stated earlier, the 
daily water needs are small for this animal, they, nevertheless, compete 
with the domestic livestock for the meagre water resources of their desert 
habitat. 

In the Indian Desert, we rarely encountered chinkara at water holes. On 
rare occasions when these animals were seen drinking, they spent an 
average of 71 seconds (range 46-92) at each bout of drinking. These 
animals usually quench their thirst with a single bout and rarely go for a 
second one. This only point to the extreme desert-worthiness of the 
chinkara which, in our view, compare well with some of the hardy 
antelopes in the African veld and desert fringes which reportedly remain 
without drinking water indefinitely (Tayler 1998). Apparently, the water 
balance of these animals is dependant on (i) the preformed water in their 
feeds, and (ii) the metabolic water that they produce. It is difficult to 
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ascertain the actual amount of preformed water which the chinkara may 
derive from their preferred feeds in their desert habitat. Only rough 
estimates can be made. 

It would appear that most of the plant species preferred by the chinkara 
contain more than 50% water on fresh weight basis. The chinkara should, 
therefore, get considerable quantities of water through their feed, thus, 
explaining their independence of free drinking water. We have observed 
the chinkara in the Desert National Park, Bap-Phalodi and Mukam- 
Samrathal areas, to consume considerable quantities of Calotropis 
procera leaves during summer. These animals have been seen to dig up 
the soil and expose the root of the Dipterygium glaucum, which grows 
on the sand dunes and in the interdunal areas. They nibble at the root 
bark of this plant which is rich in moisture. A similar behaviour of gazelles 
in the Pakistan was observed in desert, digging up and eating succulent 
stem of the moisture-rich parasitic plant, Cistanche tubulosa (Roberts 
1977). The observed ability of the Indian gazelle to go without drinking 
water indefinitely may also be linked to their preference for the fruit of 
wild plant, Citrullus colocynthis (Roberts 1977), which grows abundantly 
on sand dunes and contain as much as 90% moisture. 

Behavioural thermoregulation 

Studies indicated that, in summer months, the chinkara of the Rajasthan desert 
seeks shade during the period between 1000 to 1700 hrs under thickets of 
bushes and tree (Bohra etal. 1992). Where large trees are extremely scanty, 
chinkara take shelter at midday under the bushes of Capparis decidua, 
Leptadinia pyrotechnica and Calotropis procera. In the Kalabagh Reserve of 
Pakistan, Schaller (1975) observed that Indian gazelle usually seek shade 
under dense bushes during the hotter parts of the day. Roberts (1977) 
postulated that the gazelle’s coat is a valuable part of its overall strategy to 
minimize heat absorption in the course of a hot summer day. 

Home range 

Chinkara do not have any compact social bindings like other social 
animals. But by and large they have an area where they live and also 
have an unmarked boundary. In chinkara, the home range of neighbouring 
herds may overlap. The area of home range totally depends on the 
resources like; habitat, food, and water. The home range size recorded 
was 2.2 km 2 to 2.4 km 2 per herd in Thar Desert of Rajasthan (Dookia 
2002 ). 
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REPRODUCTION AND SOCIAL ORGANIZATION 

These animals are less gregarious than the blackbuck and live in small 
herds of 10 to 20 individuals. They are either found as a group of 
comprising of a single buck, one or more does and the fawns, or as 
solitary bucks, and a group of all male individuals. 

Territoriality among males 

Several dung piles can be seen in chinkara habitats. These are mainly a 
buck leading the group, comprising of one or more females, and kids. 
When a chinkara group gets alerted, it is the does with the kids that 
leave the area first. Before leaving the occupied area the buck approaches 
its nearest dung, smells and scrapes by its fore legs; bend the hind legs 
and urinate on the pile. Then it further bends the hind legs (squatting 
low) and defecates. While urinating and defecating, it watches the 
surroundings, and then disappears flickering its tail all the time. Chinkara 
dung piles are found only in those areas where these animals feel 
absolutely secure. 

Breeding 

The chinkara has no particular breeding season. The chinkara buck, like 
bucks of Grant’s gazelle, Thomson’s gazelle (Walther 1977), and the 
Uganda Kob (Schaller 1967) touch the under part of the doe with a stiff 
leg, an action termed laufschlag by Walther (1977). One or two fawns 
are born at a time. There is a record of a hybrid between male chinkara 
and female-blackbuck completely dominating the blackbuck herd, driving 
away the male and retaining mastery of the herd (Prater 1971). The Indian 
gazelle showed two main peaks of breeding period in Thar Desert of 
Rajasthan. These were March-April and August-September. 

Sex ratio 

Generally the sex ratio of Indian gazelles was female biased, and over 
all adult male/female ratio is 1:1.5, sub-adult male/female ratio is 1:1.9 
and ratio among juvenile and adult female is about 1:4.3 found in semi 
arid region of Thar Desert of Rajasthan (Dookia 2002). 

Natality 

Indian gazelle is a year long breeder but this activity increased during 
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February-March (autumn) and July-August (monsoon) months. The over 

all average birth rate was 0.59 fawn/female/year (Dookia 2002). 

Mortality 

No specific period/season was observed for mortality of Indian gazelles. 
The mortality rate was slightly high in mixed or family herd as compared to 
all male herds, because feral dogs, caused a heavy toll in young ones and 
hunted them. The average death rate among mixed herd was 0.2 ind./year 
and maximum deaths were reported in young ones. Mostly young gazelles 
were preyed by feral dogs. Death rate in all male herds was reported to be 
0.2 ind./year, which was mainly hunted by feral dogs (Dookia 2002). 

Predation 

Indian gazelle is a potential prey species for carnivores of the Thar 
Desert. Hairs of Indian gazelle were found in scat of Canis domesticus 
(feral dog), Vulpes bengalensis (common fox), Vulpes vulpes pusilla 
(desert fox) and Felis chaus (jungle cat) (Dookia 2002). Foxes hunt mainly 
on juveniles whereas cats hunt on young one and wolf, jackal and feral 
dog kill young and adult both. The main predator of Indian gazelle was 
found to be feral dogs (Dookia 2002). 

BEHAVIOUR 

Reproductive behaviour 

Indian gazelle breed throughout the year. The reproductive pattern was 
a long process, completed in various short phases, i.e., herding the 
female, courtship displays, testing phase, pre-mounting phase, 
copulation and post copulatory phase. The mating process was normally 
ended after 6-8 hours, but some time the whole rituals were ended after 
2-3 days with one female.The Indian gazelle showed two main peaks of 
breeding period in Thar Desert of Rajasthan, viz. March-April and August- 
September. 

The mating activities were less during February-April but fawns were 
found more in this period, which resulted from mating period of August- 
October where successful mounting rate was high. However, the survival 
rate of fawns was greater during monsoon but on the other hand it was 
found low during the other seasons. The territorial males spent their 
maximum time in defence of their territory during peak period of mating 
from August-October. In these days fighting were common in between 
surrounding males for possession of rutting females (Dookia 2002). 


110 Ungulates of India 





Chinkara 


Aggressive behaviour 

Total seven types of aggressive patterns were observed during the study 
in Thar Desert of Rajasthan (Dookia 2002) like, nod-butt, forward- 
downward-blow, push-butt, forward-push and forward-swing, sideward- 
push and sideward-swing, horn-levering and horn-weaving and head- 
low posture. This type of behaviour is encountered during the temporary 
clashes in between the territorial male in breeding period, but some time 
this type of normalized clashes can turn into serious fighting. 

Mother-fawn relationship 

The young one at the time of birth generally found with light brown hairy 
body. The fawn found walking slowly in and around the birth place only 
in the presence of mother. After 5-6 days, fawn was seen following 
mother. Whenever a mother rejoined the herd with her fawn, all the adult 
females surrounded both and sniffed the fawn and mother. 

The newly born fawn was found completely dependent on its mother for 
milk upto two weeks but after that they were seen nibbling on grass at 
intervals. However the frequency of suckling was high during the first 
month after parturition. This frequency was reduced in the second month 
and by the third month the fawn completely fed on vegetation. 

During the first month, when the fawns were very small and helpless, 
the mother gazelles were always watchful. They responded to every call 
(even very low grunts) made by the fawns. Similarly whenever mother 
gazelle sensed any danger it made loud sneeze and after this all the 
adult females moved forward to the fawn and encircled but remained 
slightly away (Dookia 2002). 

Anti-predatory behaviour 

Generally one member of a herd was always found vigilant towards 
unforeseen danger. These animals communicated through different modes 
like stamping on the ground with the help of foreleg, sneeze type voice 
call, tail movement stopped and sttoting (jump on all four feet at a same 
time). These modes of signal transfer were used according to nature of 
danger. The chinkara found quite vigilant, and maximum activity was 
performed by sub-adults (18.6%) as compared to all other individuals 
followed by adult females (15.8%). The adult males (7.2%) and juveniles 
(3.2%) spent less time for this activity (Dookia 2002). 
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Fighting 


Most fights were carried out with several fighting techniques in one 
encounter. The names of different fighting actions and fighting techniques 
are reported by Walther etal.( 1983). Total seven type of fighting patterns 
were found in chinkara, like boxing, horning, clash-fighting, push-fighting, 
twist-fighting, horn-pressing, front-pressing and forehead-pressing, fight- 
circling and air-cushion-fighting. All these fighting can be involved in a 
long fight of the territorial males. 

The Indian gazelle spent maximum time in air-cushion-fighting and 
minimum in twist-fighting. Air-cushion fightings were quite common in 
between territorial males and horning in between sub-adults or non¬ 
territorial males, whereas boxing was common in females and young 
gazelles. Duration of air cushion fighting was longest, mean time spent 
was 6.15 minute per fight. The duration of fights ranged from one minute to 
about 6 minutes. On few occasions, repeated fights in a day were also 
observed and some males continued this activity for 2-3 days. Usually, 
there was no obvious winner or loser in the fights between territorial bucks, 
after a fight one or both may abruptly switched to another activity, simply 
turned and walked off, or started grazing and moved away from each other 
(Dookia, 2002). 

CONSERVATION 

One of the major reasons for the decline in the number of antelopes in 
Thar desert is due to change in Kundua pattern and increase in livestock 
populations. It is suggested to regulate livestock grazing in areas habited 
by antelopes. Domestic animals of these regions should be vaccinated 
to avoid any transfer of diseases to wild speices. 

Among other major threats to this species is poaching and it is relatively 
high in non- Bishnoi areas in Rajasthan. The people of the Bishnoi 
community who have been traditionally holding the chinkara and blackbuck 
in great reverence and have been protecting them from natural calamities, 
predators and poachers, are slowly, through perceptionally turning some 
times hostile due to high crop loss due to change in land use patterns. It 
is proposed to keep certain areas as fallow land around Bishnoi dominated 
villages who are preserving the antelopes. Such management input will 
probably minimize the conflict with people for crop depredation. 
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With the present trend of increase in human and domestic population, it is 
no longer possible to allocate reasonably large areas like the Desert National 
Park situated in Jaisalmer and Barmer districts exclusively for preservation 
of these animals. In view of this it proposed to declare a few more santuaries 
such as Dawa-Doli and Guda-Bishnoi and other areas after suitable survey. 
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INDIAN WILD ASS OR KHUR 

(Equus hemionus khur Pallas, 1775) 

N. Shah 



Order 

: Perissodactyla 

Family 

: Equidae 

Genus 

: Equus 

Species 

: E. hemionus 

Common name 

: Khur 


Conservation Status 
WPA (1972) : Schedule I 

IUCN RED DATA BOOK : Endangered 
CITES : Appendix I 


INTRODUCTION 

Equids have been important part of human history and religion and they 
have captured human hearts with their grace, beauty, faithfulness and 
services. The perissodactyls were the dominant ungulates of the Miocene 
grasslands in most of the world (Simpson 1951, Colbert 1980). Eohippus, 
the first horse belonging to the lower Eocene (55 million years ago), was 
widely spread through North America and Europe (MacFadden 1976,1977). 
They were browsers, and became extinct at the end of the Miocene. From 
then on, the entire course of horse evolution was restricted to the North 
American continent. All the horses that appeared subsequently in other 
regions of Eurasia, Africa and South America, were emigrants from North 
America (Romer 1959, Martin and Neuner 1978, Colbert 1980). The horses 
colonised South America over the Panama Bridge during the Pliocene, 
and the Old World via the Bering Land Bridge, thus achieving a remarkably 
wide geographical distribution in different directions and at different times 
(Harris and Porter 1980, Eisenberg 1981, Waring 1983). 
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The genus Equus survived in to the Old World, with good diversity as horses, 
zebra and asses (Colbert 1980). In the 19 th Century, tarpan (the wild horse, 
E. ferus of Europe), sub-species of the Plains’ zebra, E. burchelli burchelli 
(Hughes 1988) a race of the Asian wild asses E. hemionus hemippus (Syrian 
wild ass) (Groves 1974) went extinct. The Przewalskii’s horse is now in zoos, 
with a few reintroduced from the zoo into the wild in Mongolia (Duncan 1992). 
Today, there remain only seven species of the genus, with 20 sub species: 
three zebras with nine sub species in Africa, three wild asses (one in Africa 
and two in Asia) with nine sub species, and a reintroduced wild horse in Asia 
(Duncan 1992). 



The evolutionary relationships among these species are not yet definitely 
established (George and Ryder 1986). The new approaches (Ryder and 
Epel 1978, Ryder et al. 1979, George and Ryder 1986, Ryder and 
Chemnick 1990) coupled with traditional palaeontological and 
morphological studies (Groves 1974), have established that extant equids 
diverged from a common ancestor 3-5 million years ago (between 
Pliocene and Pleistocene), Zebras are a monophyletic group and 
domestic horses are very close to Przewalskii horse; they probably 
constitute a single species. The wild ass once occupied the southern 
half of Asia; today they survive only as fragmented populations. There 
are two species of Asiatic wild ass, E. hemionus and E. kiang. 

The five subspecies of E. hemionus are: the Indian wild ass or khur in 
western India, the Onager in Iran (introduced in Israel), the North Mongolian 
Dziggetai in Russia and Mongolia, the Gobi Dziggetai in Mongolia and 
China, the Kulan in Turkmenistan and Kazakhstan,. The Syrian wild ass 
went extinct in 1927 (Groves 1974). The hemionus have more slender 
limbs with longer distal segments and broader, more rounded rumps. Also, 
their pelage is lighter in winter and less red in summer (Groves 1974). 
The first incisors appear at 2.5 to 3 years of age, canine teeth are vestigial 
or absent in female equids (Eisenmann and Shah 1996). The hemionus 
have no sexual dimorphism, and it is often difficult to sex them from a 
distance. The khur stands 110-127 cm (average 117.2 cm) at the shoulder 
(Groves 1974). The adult female khur weighs approximately 200 kg, and 
adult males approximately 240 kg (Ali 1946). The colour of summer pelage 
is dark greyish fawn to reddish grey, but the white underparts extend higher 
up the flank, to about the halfway line or more. In winter, the colour is 
greyish to pale chestnut; the winter coat is as short as the summer coat. 
The dorsal stripe does not extend down the tail, as it does in the other 
sub-species, but fades away midway. 
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The range of khur was probably always restricted to the deserts of 
northwestern India. In the 20 th Century, the Indian wild ass had a fairly 
wide distribution in the dry regions of north-west India and South Pakistan 
They existed as far north as Jaisalmer and Bikaner in Rajasthan, and 
west into Sind and Baluchistan (Gee 1963). The former distribution of 
this sub-species was in Baluchistan, around Balgajar in central Makran, 
as well as Sohtagan in the extreme western bordrer of Kharan district. In 
the 1880s, wild asses were abundant in Baluchistan. A small population 
survived in the Great Rann of Kutch on the border of Chacro and Nagar- 
Parkar tehsils of Tharparkar district in Sindh until the late 1960s (Roberts 
1977). The only remaining small population of khur in the world today is 
in Wild Ass Sanctuary in the Little Rann of Kutch and surrounding 
landscape in Gujarat (Groves 1974, Shah 1993, 2004). 

ECOLOGY 

Khur mares first breed at 2 or 3 years of age (Heptner et at. 1966). There 
is a pronounced seasonality in reproductive activity. A captive female 
khur attained maturity at the age of two years, 10 months and 24 days, 
and a captive male at the age of three (Malhotra 1989). Gestation period 
in captivity is estimated to be around 370 days, ranging from 342 to 397 
days (Malhotra 1989). 

Mating and foaling in the khur occurred mainly during the monsoon (June- 
September), which is also a period of vegetative growth, and ended in 
peak winter (December-January). All recorded births were single (Shah 
1993). Male foals weaned at 1-2 years of age, and female foals continued 
to remain with the family band (Shah 1993, 1998, 1999). Post-partum 
oestrus is reported in equines (Ginther 1979). Wild ass mares are 
monoestrous species, but are seasonally polyoestrous (Hafez 1980).The 
khur population in the Little Rann of Kutch observed to have sex ratio of 
51 to 66 males per 100 females, the foal per 100 female ratio was 42 to 
66 (Shah 1993, 1998, 1999). 

Equids are generalist herbivores, and being hindgut fermenters, they are 
effective consumers of coarse plants (Duncan et at. 1990). Water limits 
equids’ ranges, as they have to drink regularly. The activity pattern of 
the khur remained consistent throughout the year, with resting being 
predominant. Annually, the family bands spent 28%, and all-male herds 
24% of the daytime feeding. In the winter, they spent less time feeding 
during the day, as they raided crops by night. The wild ass in the Little 
Rann of Kutch are active during the night, to maximise resource intake 
in the natural vegetation-agriculture interface (Shah 1993, 1998, 1999). 
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Khur occupy the barren Rann (saline mudflats Rann grassland, Bets 
(vegetated islands on the barren Rann), and the Rann fringes with 
vegetation interspersed with croplands. Choice of habitat differed 
seasonally. An introduced exotic shrub Prosopis juliflora dominated the 
scrubland. Scrubland with low to medium density of shrubs and Rann 
grassland were the most preferred habitat. The medium and dense 
scrubland provided thermal cover for the khur, and foaling ground for 
gravid mares. The fallow land and croplands were frequented by the khur 
throughout the year. In summer, water is a crucial resource and the 
pods of Prosopis forms a part of their diet when grasses are dried up 
and withered (Shah 1993,1998,1999). Khur were observed to feed on 
ninteen species of plants of which six are crops (Shah 1993). 

The home ranges of wild equids are principally determined by human 
land-use patterns (Duncan 1992). The mean daily diurnal movement of 
an Khur was 4 to 7 km (Shah 1993). The observed home ranges were 
found within 2-3 km radius from the water source along the fringes. The 
annual home range size was 19 km 2 for the family band and all male 
herd, individual mare had 16 km 2 and dominant stallion 8 km 2 (Shah 
1993, 1998, 1999). 

POPULATION 

In 1946, the khur population was estimated to be 5000 (AN 1946). The 
population showed a declining trend between 1946 and 1969 (Ali 1946, 
Gee 1963, Spillet 1968, Shah 1993, 1998, 1999) with a sharp fall from 
1960 to 1962, which could be due to the epidemic "surra” and consecutive 
droughts (Shah 1993, 1998, 1999). In 1962, a population of 870 khur 
was estimated (Gee 1963). An aerial survey in the summer of 1969 by 
the Gujarat Forest Department and Dharamkumarsinhji gave an estimate 
of only 362 khur. Forest Department counts indicated that there were 
720 khur in 1976, 1989 in 1983, 2072 in 1990, and 2839 in 1999. Until 
1976, the khur population was restricted to the Wild Ass Sanctuary but 
with increase in human and wild ass populations, and droughts, the khur 
started to emigrate to areas to the south and east of the sanctuary as 
these are resource-rich areas. Later, they emigrated further south, south¬ 
west, south east of the Sanctuary, and north into the Great Rann of Kutch', 
Rajasthan and bordering Pakistan (Shah 1993, 1998, 1999). 

The only captive breeding khur stock in the world is in Sakkar Baugh 
Zoo, Junagadh, Gujarat (India) (Shah 1996). The wild ass was found 
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exhibited in the Paris Zoo, where nine foals were born from 1842 to 1849, 
and in the London Zoo, where a pair presented in 1934 by the Maharaja 
of Kutch, lived for more than 20 years (Smielowski and Raval 1988). 

BEHAVIOUR 

The equids exhibit a range of social systems, with two distinct forms and 
some intermediates. They have a social system where the only cohesive 
unit is the female and her offspring. This system typifies equids adapted 
to semi-arid and arid areas, such as the Asiatic wild asses (Klingel 1977, 
Shah 1993, Shah 1998), feral asses, African wild ass (Moehlman 1974) 
and Grevy’s zebra (Klingel 1974). The Khur exhibits resource defence 
territories and guarding of mares on these territories (Shah 1993). There 
are four primary social units in the wild ass: (i) family or breeding band 
comprises of a dominant stallion, females of all age classes, foals, 
yearlings, and occasional sub-adult males, (ii) territorial stallion, (iii) all¬ 
male group constitutes more than a year old males and (iv) ostracised 
males, the one displaced from prime territory (Klingel 1977, Shah 1993). 

Group size increases during the breeding period, as wild asses 
congregate during this period, which also coincides with an abundance 
of resources. With the depletion of resources in the non-breeding period, 
the group size gets smaller. Typical group size of a family varied between 
10 and 40 (Jarman 1974). In the all-male group the typical group size 
was 6 to 51 (Shah 1993). 

Stallions in the Little Rann of Kutch were observed to form two kinds of 
breeding strategies: year-round maintainence of territories or seasonal 
territories and defend mares on these territories (Shah 1993). The stallion 
defended territories throughout the year, which attracted mares during 
the breeding period, and the territory holders contributed largely to 
breeding (Shah 1993). Aggression by an adult male is usually against 
another territory-holding male. These male territories are associated with 
breeding behaviour, an oestrous mare will not be persecuted by other 
males once she enters a territorial male’s area (Klingel 1977, Shah 1993, 
1998, 1999). 

Males holding no territory may wander freely. In non-territorial areas, 
males gather around mares in oestrous and mate promiscuously, with 
none having exclusive mating rights (Shah 1998) as observed in Grevy’s 
zebra (Ginsberg 1987). Marginal territories were held either by a young 
or an old stallion. The territorial stallions soiled themselves with mud or 
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slush during the breeding period, for visual display and actively Chase 
off other males from their territory during breeding season (Shah 1993). 
Vocalisation is another means of maintaining a territory. Territories are 
marked by dung piles, and marking by micturation has also been 
observed (Shah 1993). Females move between territories of males. 
Mares separate from herd during time of birth and seems to prefer 
scrubland for delivering young, foals generally follow mother within few 
hour of birth (Shah 1993). 

Khur have good vision, hearing and smell. They largely flee when 
approached by humans, people have reported maximum speed of 40 
km/hr when they have been chased by motor vehicle. Female were 
observed defending their foals from feral dog by chasing and kicking 
them (Shah 1993). 

CONSERVATION 

Five of the seven Equus species are threatened with extinction. Their 
conservation requires management to ensure their (sustained) survival, 
and to reintroduce them into parts of their ancestral ranges (Duncan 1992). 
The limiting factors for most wild asses is resource competition with 
domestic livestock (Wolfe 1979, Shah 2004). The possibility of 
transmission of diseases from domestic livestock to wild asses, calls 
for constant veterinary vigilance in areas that they co exist (Shah 1993, 
2004).With the Rann of Kutch being the only home for the sub species, 
any outbreak of an epidemic can severely decimate this only remaining 
population. To prevent such a disaster, an alternate home for the khur in 
the Great Rann of Kutch and Thar Desert in Rajasthan should be urgently 
considered (Shah 1993, 1999). 

Although the wild ass sanctuary was notified in 1973, land settlement 
works had not been completed till date. Priority should be given to this 
issue, which would solve most of the problems faced by wild ass 
sanctuary. The management is understaffed and needs to be 
strengthened. 

The increase in human population, unregulated livestock grazing and 
unabated invasion of the exotic plant Prosopis juliflora (mesquit) around 
the Little Rann, has led to heavy pressure on the habitat. Supervised 
thinning of P. juliflora would prevent the species from spreading.The salt 
mining has been the major source of economy for the locals in the Little 
Rann of Kutch since 1873. Salt works has resulted in heavy vehicular 
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traffic throughout the habitat (Shah 1993, Sinha 1993). The delineation 
of salt mining zones and salt transportation routes would reduce pressure 
on the fragile habitat (Shah 1993). 

The water for irrigation that will be brought into the Sardar Sarovar Project 
command area along the southern fringe, will cause a drastic change in 
the land use pattern, thus impacting the wildlife habitat and fragmenting 
wildlife populations. The command area occupies the prime habitat for 
the wild ass and other wildlife species (Goyal et at. 1999). There has 
been a rapid change from rain-fed agriculture to that of irrigated cropping 
pattern, the increasing Khur population and range expansion has led to 
increased crop depredation (Shah 1999). Since the early 1990s, dumping 
of feral pigs into the Rann from nearby towns has been a major menace, 
and is one of the factors for increase in crop damage and the resulting 
antagonism of people (Shah 1993, 1999).The Bets should be well 
managed by protection from biotic pressures, to allow natural 
regeneration. 
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LEAF DEER OR LEAF MUNTJAC 

(Muntiacus putaoensis) 

A. Datta 



Order 

: Artiodactyla 

Family 

: Cervidae 

Genus 

; Muntiacus 

Species 

: M. muntjac 

Common name 

: Ling-Pun, Lang-wu, K-koi 


INTRODUCTION 

Recent taxonomic and genetic studies suggest that there are eight to 
ten species of muntjacs in the world, with the Indian muntjac M. muntjak 
distributed throughout south and South-east Asia, while all other muntjacs 
have relatively more restricted distributions in China, Thailand, Myanmar, 
Cambodia, Vietnam and Laos (Amato et al. 1999 a,1999 b, Rabinowitz et 
at. 1999). It has been speculated that many of these little-known forest 
muntjacs speciated in these isolated mountain forests (Amato et al. 
1999a). 

In the 1990s, surveys in South-east Asia have led to the description of 
four ungulate species new to science (Dung et al. 1993, 1994, Schaller 
and Vrba 1996, Giao et al. 1998, Rabinowitz et al. 1999). Amongst them 
is the leaf deer Muntiacus putaoensis discovered in northern Myanmar 
in 1997 by Wildlife Conservation Society scientist Alan Rabinowitz 
(Amato et al. 1999a, Rabinowitz et al. 1999). Another species of muntjac, 
the threatened black barking deer M. crinifrons, earlier thought to be 
endemic to southeast China, was also recently discovered in Myanmar 
(Rabinowitz and Khaing 1998, Rabinowitz et al. 1998). Both these 
species are restricted to isolated mountain forest habitats in remote, less 
accessible areas in the tropical Indo-Malayan and Sino-Himalayan region, 
with high floral endemism in the mid-temperate zone (Rabinowitz et al. 
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1999). There have also been rediscoveries of other muntjac or barking 

deer species (Amato et al. 1999b). 

Till recently, only the widespread Indian muntjac was known to occur in 
the Indian subcontinent (Prater 1971). The discovery of the leaf deer in 
the hill forests of Myanmar led to conjecture that the species could also 
occur in the adjoining hill forests of Arunachal Pradesh in northeast India, 
a region whose wildlife has remained poorly explored due to remoteness 
and difficult mountainous terrain. The possibility of occurrence of the 
species was first investigated in April 2002 during a study of hunting 
patterns among tribal communities in eastern Arunachal (Datta 2002), 
and in November-December 2002, a survey was undertaken that 
specifically aimed to establish the occurrence of leaf deer. The survey 
covered nearly 400 km on foot in forests and villages of Jairampur Forest 
Division (FD), Namdapha Tiger Reserve (TR) and surrounding areas in 
eastern Arunachal (Datta 2003). The knowledge and experience of the 
Lisu and Tangsa tribal communities about the occurrence and distribution 
of large mammals were relied on to gather evidence for the presence of 
the leaf deer and other muntjac species in the area. Skulls and skins of 
deer species were examined, photographed and measured from village 
households. The survey established the occurrence of the leaf deer 
(Datta et al. 2003) in Changlang district, Arunachal Pradesh (Datta 2003) 
representing a new addition to the large mammal species of the Indian 
subcontinent after perhaps a century. 

DESCRIPTION 

This is amongst the smallest known species of muntjacs (mean adult body 
mass 12 kg), at half the size of the Indian muntjac (22-29 kg) (Amato et al. 
1999a, Rabinowitz et al. 1999). It has small unbranched antlers with short 
thin pedicels. Another distinguishing characteristic of the leaf deer is the 
greater similarity in size and appearance of adult males and females, 
including an equally pronounced development of canines in females that 
has not been reported in any other muntjac species, apart from the 
Truongson muntjac M. truongsonensis (Amato etal. 1999a). Externally, it 
is very similar to the Indian muntjac in coat colour and general appearance 
(Rabinowitz et al. 1999), although ears are more rounded. The leaf deer 
has a relatively large pre-orbital fossa compared to other muntjacs. It is 
also reported that there is lack of spotting on juveniles, unlike most other 
muntjac species (Rabinowitz et al. 1999). Osteological studies and DNA 
analysis suggest that it is most closely related to the Truongson muntjac 
(Amato et al. 1999a), another species new to science described from only 
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the Annamite Mountains in Laos-Vietnam (Giao etal. 1998). However, the 
coat colour is black in this species. 

During the survey in eastern Arunachal, five skulls (four partial male 
skulls and one complete female skull) could be obtained. The 
morphometric measurements of all antlers of the male leaf deer skulls 
are obtained in eastern Arunachal are given in Table 1 along with 
comparative measurements of leaf deer specimens from Myanmar and 
of common barking deer or Indian muntjak which gives an indication of 
the size difference between leaf deer and Indian barking deer. The single 
leaf deer female skull also had prominent large canines measuring 24 
mm, while Indian muntjak female have canines lengths of only about 6 
mm, while males have canine lengths ranging from 31-36 mm. On 
subsequent visits (2003-2005), two more fresh skins and skulls of leaf 
deer were seen with hunters, while tracks and thrashing signs reportedly 
of the leaf deer were shown by hunters. A sighting of a small solitary 
muntjak at dusk in Namdapha in October 2003 may have been of the leaf 
deer (Charudutt Mishra, pers. comm.) Camera trapping is underway in 
Namdapha from late 2005 to obtain photographic evidence of this rare 
and elusive species. Till date, there appears to be only a single picture 
of a live animal, a female leaf deer that was caught by hunters in Myanmar 
and subsequently transported to Yangon zoo (Rabinowitz 2001). 


Table 1. Morphometric measurements from antlers of leaf deer 
Muntiacus putaoensis and the Indian muntjac M. muntjak. 


Measurements 

Putative leaf 

deer 

Leaf deer 

n = 4 

Barking deer 
(Myanmar) ns> 50 

Beam length 

R: 30, L: 29 

R: 32, L: 33 

R: 95, L: 95 

Pedicel length 

R: 33, L: 34 

R: 30, L: 30 

R: 62, L: 64 

Main beam circumference 

R: 27, L: 27 

23 

73 

Burr circumference 

44 

38 

94 

Gap between antler tips 

49 

47 

97 

Greatest width of antlers 

51 

56 

140 

Pedicel circumference 

R: 29, L: 30 

27 

54 


R = Right; L = Left 
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RANGE, DISTRIBUTION AND HABITAT 


In eastern Arunacha! Pradesh, the occurrence of this deer was reported 
and confirmed in two different areas of Changlang district (Datta 2003, 
Datta et al. 2003). These areas are 120-130 km west of its hitherto known 
distributional range. In fact, this western range extension means a two¬ 
fold increase in the total east-west range of the leaf deer, which, prior to 
this survey, was known to occur only in a stretch of c.70 km (east-west) 
in Myanmar. The areas are: Miao Reserve Forest (RF), Hongkap RF, 
Pangsau RF and Rima RF (27°-27°15’N, 96°-96°30’E), west of Namdapha 
TR in the Patkai hill ranges. These areas are north of the Hukwang Valley 
on the Myanmar side. The other locality in Changlang district where the 
leaf deer was reported and confirmed was in forests around the Lisu villages 
of Gandhigram (Siddhi) and Vijaynagar (Dawodi) and the northeastern 
areas of Namdapha TR (27°-27°30’N, 96°45’-97 0 15’E). This area is further 
east of the reserved forests mentioned above, although forests are 
contiguous. The area is close to the Putao town and villages in northern 
Myanmar from which they were first described in 1997. Further surveys 
in adjoining Lohit district to the north and Tirap district to the south-west 
are necessary to determine whether they occur over a wider area. 

Tangsa hunters claimed that the leaf deer occurs only on certain steep 
forested hills (800-1200 m), higher up than the normal range of the Indian 
muntjac, which occurs near villages along river valleys. The Lisus also 
reported it as occurring in steep hill forests near the Myanmar border. 
Surprisingly, they were reported in much lower altitudes (900-1600 m) 
than previously reported by Rabinowitz et al. (1999) in Myanmar. They 
also reportedly visit salt licks in the area; several hunters reported 
sighting the species near or in their jhum fields. 

CONSERVATION STATUS AND THREATS 

The presence of the leaf deer was reported by most hunters, and it was 
recognized as being distinct from the Indian muntjac, much smaller in 
size. However, all villagers claimed that the leaf deer is very rare, difficult 
to see and not found everywhere, only in patches in some particular 
localities. Although the species is hunted when encountered, it is not 
actively sought because of its small size and lack of any other value for 
hunters. Most respondents had only seen the animal once or twice, while 
many younger villagers had only heard of it, but never sighted it. 

The local tribes had different names for the two species. Amongst the 
Tangsa, the Mossang sub-tribe call the leaf deer Ling-pun and the Indian 
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muntjac Khi-ji, while the Tikhak sub-tribe call them Lang-wu and Ko-koi, 
respectively. The Lisu name for the Indian muntjac is Che, while the leaf 
deer is Lugi-che, which is similar in meaning to the Myanmarese name 
for the animal, Phet-gyi, denoting a deer small enough to be wrapped in 
a leaf of Phrynium sp. This in fact is the origin of the common English 
name for the species. Leaf deer skulls are usually discarded since they 
are small (much smaller than the Indian muntjac), and make unimpressive 
trophies. The species is hunted with snares, cross-bows and dogs; locally 
made guns are also used sometimes. 

The current recorded/known range of the species in India is mainly within 
reserved forests and unclassed state forests, and also within the 
Namdapha TR in Changlang district, although it is possible that they may 
occur in adjoining Lohit and Tirap districts too. Traditional subsistence 
hunting that is prevalent in these areas appears to be a more serious 
threat to this rare species in its restricted range within India. 
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MOUSE DEER 

(Moschiola meminna Erxleben, 1777) 

T. R. Shankar Raman 



Order 

: Artiodactyla 

Family 

: Tragulidae 

Genus 

: Moschiola 

Species 

: M. meminna 

Common name 

: Mouse deer 


Conservation Status 
WPA (1972) : Schedule I 

IUCN RED DATA BOOK: Lower rsik 
CITES : Not listed 


INTRODUCTION 

The diminutive mouse deer or Indian chevrotain is surely one of our most 
captivating mammals. Although marked with a vivid pattern of white spots 
and stripes on its pelage, the mouse deer often goes unnoticed in Indian 
forests because it is small, compactly built, shy, and mostly nocturnal in 
habit. The species is interesting from evolutionary, behavioural, and 
ecological perspectives, but little is known of it as there has been no 
full-fledged study of the species in the wild. Indeed, this is an urgent 
need as threats to the species mount from habitat alteration and hunting 
across its range. 

EVOLUTION AND PHYLOGEOGRAPHY 

The chevrotains or mouse deer (Family Tragulidae, Order Artiodactyla: 
even-toed ungulates) belong to an ancient mammalian lineage that was 
probably abundant and distributed worldwide during the Oligocene and 
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Miocene, from 35 to 5 million years ago (Dubost 2001). Fossil 
assemblages dated at 18 million years before the present (Myr) are 
known from southern Asia, where mouse deer reached their highest 
diversity with 5 named and 52 unnamed species at around 11.5 Myr, 
thereafter declining in diversity since 9 Myr (Barry et at. 1991, in Meijard 
and Groves 2004). Today, mouse deer are represented by four species 
in three genera having a largely tropical distribution confined to parts of 
Africa and Asia (MacDonald and Norris 2001). Africa has a single 
species, the Water Chevrotain ( Hyemoscus aquaticus) occurring in west 
and central Africa. Three species are found in south and south-east Asia. 
The Indian chevrotain is distributed across Peninsular India ranging from 
Nepal (Mitchell and Punzo 1976) in the North down to Sri Lanka 
(Eisenberg and Lockhart 1972). The greater mouse deer ( Tragulus napu) 
and lesser mouse deer (T.javanicus) are distributed in tropical rainforests 
of south-east Asia (the former species is not found in Java). Although 
this taxonomy was adopted after years of taxonomic revisions as well 
as based on skin, skull, and skeletal characters (Van Dort 1989), recent 
and more detailed analysis of cranial characteristics and coat colouration 
patterns of the Tragulus mouse deer suggests that at least 6 species 
with 24 sub-species may be recognised in south-east Asia: T. javanicus, 
T. williamsoni, T. kanchil, T. nigricans, T. napu, and T. versicolor, of which 
it is not clear if the last species is still extant in its range in south-east 
Vietnam (Meijaard and Groves 2004). 

Although the mouse deer belong to the sub-order Ruminantia (ruminants) 
among the even-toed ungulates, they share many features linking them 
with the sub-order Suina (suids, including pigs, boars, peccaries, and 
hippopotamuses). The mouse deer are considered primitive ruminants, 
resembling species that represent the link between ruminants and non¬ 
ruminants, and have therefore been called living fossils (Janis 1984). 
Thus, they have a simpler stomach (three-chambered with the third 
chamber, omasum, virtually absent) and four well-developed toes with 
the bones of the petty or side toes complete. They lack upper incisors 
(like other ruminants), have incisor-like lower canines with a full set of 
lower incisors, and only three premolar teeth. Males possess projecting 
tusk-like upper-canines that grow continually, as in musk deer. These 
are smaller and peg-like in females. Among ruminants, mouse deer are 
placed in the infra-order Tragulina distinguished from all other ruminants 
in the infra-order Pecora by the lack of bony or horny protuberances 
(horns and antlers) on *he skull. 
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The African water chevrotain retains primitive pig-like characteristics 
such as the absence of cannon bones in the fore limbs and toughened 
skin on the rump forming a shield more effective against the canines of 
rivals during aggressive encounters (Dubost and Terrade 1970). Asiatic 
chevrotains have true cannon bones. Of the three species, the Indian 
chevrotain is similar to the African in having only a rudimentary chin gland, 
which is well developed in T. napu and T. javanicus and used by the latter 
species to rub secretions on the backs of opponents during fights and 
on mates during courtship. 

APPEARANCE AND CHARACTERISTICS 

The Indian chevrotain is a diminutive mammal with a shoulder height of 
around 25 to 30 cm. The limbs are short and along with the high 
hindquarters, give the animal a squat appearance and relatively limited 
agility and speed. The coat colour is reddish-brown with a pattern of white 
spots fusing into stripes along the flank and rump. There are also three 
white stripes across the throat. The crown, forehead, and a wedge-shaped 
portion between the eyes tends to be dark brown or blackish. The dorsal 
portion, along the back, is also of darker colouration, whereas the lower 
parts are white. The head and body length is about 50 to 58 cm ending in 
a short (3 cm) tail. With a body mass of around three kilograms, the mouse 
deer is the smallest ungulate to be found in Indian forests. They lack antlers 
and have tusk-like upper-canines, prominent in males. The dental formula 
is incisors 0/3, canines 1/1, pre-molars 3/3, and molars 3/3. 

DISTRIBUTION AND HABITAT 

Within India, Prater (1971) reports a northern limit around 24° N in the 
Indian peninsula. The Indian chevrotain is commonly encountered in a 
number of forest areas along the Western Ghats, in the Eastern Ghats 
up to Orissa, and in the forests of central India. The Kalakad- 
Mundanthurai Tiger Reserve at the extreme south of the Western Ghats 
appears to be one of the best localities for the species and may represent 
a major population stronghold (personal observations). The species may 
also be frequently met with in most other protected areas along the 
Western Ghats such as the Periyar Tiger Reserve, Indira Gandhi Wildlife 
Sanctuary, Silent Valley, Mudumalai-Bandipur-Nagarahole, Bhadra, and 
Kudremukh. Krishnan (1972) notes that the species is seen almost 
commonly around Karwar and in some forests of south India having also 
observed the species in the Simlipal hills of Orissa in the east. Along the 
Eastern Ghats populations of mouse deer occur in the forest tracts along 
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the Nallamal hills and Srisailam Nagarjuna Sagar. Schaller (1967) notes 
the occurrence of the species in Kanha National Park in Madhya 
Pradesh. 

The Indian chevrotain is found in tropical deciduous and moist evergreen 
and semi-evergreen forests of the Peninsular Indian hills, plains, and 
plateaux, extending into montane forests up to around 1850 m elevation 
(Prater 1971, personal observations). They are reported to favour rocky 
habitats (MacDonald and Norris 2001), grass-covered rocky hill-sides 
and forest (Prater 1971), seldom far from water (Eisenberg and Lockhart 
1972), and often occur along forest streams and rivers (personal 
observations). 

HABITS, ECOLOGY AND BEHAVIOUR 

Very little is known about the ecology and behaviour of the Indian 
chevrotain with much of the information being in the form of anecdotal 
observations and sight records (Prater 1971, Krishnan 1972, Paulraj 
1995, Gokula 1997). Like other forest ruminants, adults are mostly solitary 
except at the time of courtship. During the day, the chevrotains stay 
concealed in dens that may be in hollows at the base of trees or in rocky 
crevices. They are also reported to be able to climb up sloping tree boles 
(Krishnan 1972). Occasionally, they may also be encountered resting in 
the leaf litter of the forest floor where their dappled pelage acts as an 
effective camouflage as long as the animal stays immobile. If one chances 
upon it while it is resting thus, the animal allows the observer to approach 
quite close before suddenly rushing off into the forest undergrowth or 
into a well-chosen hiding spot. Their activity appears to be mostly 
crepuscular and nocturnal. Chevrotains may be located during night 
surveys with a spotlight, detected usually by the reflected eye-shine in 
the undergrowth. The animals are of a shy and retiring disposition, 
avoiding open areas and ready to scurry away at the least hint of alarm. 
Krishnan (1972) notes that when standing at ease the chevrotain may 
trail a forefoot or hindfoot, as if lame in that leg. 

Some idea of the ecological requirements and behaviour of the Indian 
chevrotain may be attained by comparison with other closely related 
tragulids. Unfortunately, little information exists on the other species as 
well. Typically, they are considered mainly solitary, nocturnal, living in 
dense undergrowth, and fairly selective in their diet (Barrette 1987, Kay 
1987). Studies on behaviour have been few and often conducted in 
captivity (African water chevrotain: Dubost 1975, greater mouse deer: 
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Ralls et al. 1975). The water chevrotain leads a solitary lifestyle except 
during breeding. This species spends its time mostly on land but will 
retreat to water if threatened. Males have a home range of 23-28 ha that 
overlap with more than one female range (13-14 ha). Although there is 
no intra-sexual overlap in home range, territorial defence has not been 
noted. The African water chevrotain has anal and preputial glands and 
marks its home range with urine and feces. Older and heavier animals 
tend to be dominant and fights are a simple rush with animals attempting 
to slash each other with their canines. The species is known to occur at 
densities of 7.7 to 28 animals/km 2 in Gabon (Dubost 2001). 

Research on the south-east Asian greater and lesser mouse deer (T. 
napu and T. javanicus) indicates that these species also have relatively 
small home ranges of between 2 and 12 ha in primary tropical rainforest 
of Sabah, Borneo (Ahmad 1994 in Heydon and Bulloh 1997). These 
species appear to be sensitive to habitat disturbance and depletion of 
food resources, mainly fruit. Heydon and Bulloh (1997) found that 
densities of both species was over 20 animals/km 2 in primary rainforest 
in Borneo, but was lower (< 16/km 2 ) in logged forest. Densities of T. 
javanicus were correlated with abundance of small fruits whilst density 
of T. napu and biomass of mouse deer were correlated to density of large 
standing Ficus trees, which are a keystone resource for these mouse 
deer in times of fruit scarcity (Heydon and Bulloh 1997). O’Brien et al. 
(2003) also estimated densities of these two mouse deer species in 
Sumatra at 2.0 to 6.28 animals/km 2 , with densities being nearly ten times 
greater in areas of low human density as compared to areas of high 
human density. Although thought to be mainly nocturnal in activity, a 
radio-telemetry study on the activity patterns and habitat use in the lesser 
mouse deer (T. javanicus) in Borneo indicated that the species is mostly 
active by day and rests at night (Matsubayashi et al. 2003). This study 
also found that mouse deer preferred canopy-gap areas with dense 
undergrowth and creeping bamboo to forage during the day, moving to 
higher and drier ridge areas for resting at night. The species was noted 
to eat fallen fruits of wild figs (Ficus sp.), which are often common in gap 
areas, fallen leaves of a pioneer tree species and a mushroom. Camera- 
trap photographs have also been obtained of lesser mouse deer 
consuming fruits from the forest floor in Malaysia (Miura et al. 1997). 

The Indian chevrotain is reported to attain densities of around 0.58 animals/ 
km 2 in Sri Lanka (Dubost 2001). There are no published estimates of 
population densities and population status of the species from India. The 
species is mostly encountered alone or rarely a pair may be noticed. 
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They forage for herbs and shrubs on the forest floor and, like their south¬ 
east Asian cousins, may eat fallen fruit from the forest floor. Krishnan 
(1972) notes that the Indian chevrotain eats the fruits of species such 
as Terminalia bellerica, Gmelina arborea, and Garuga pinnata , common 
in the deciduous forests of south India. As a small-bodied ruminant, the 
chevrotain may be expected to have high energy requirements per unit 
body mass, which may be met by the selection of an easily digestible 
fruit-based diet that allows rapid fermentation and swift gut passage (Kay 
1987, Heydon and Bulloh 1997). 

PREDATION 

The Indian chevrotain is an important prey of the major carnivores in 
Indian forests. In Kanha, Schaller (1967) found no trace of mouse deer 
in tiger ( Panthera tigris) and jackal ( Canis aureus) scats but indicated 
that it is consumed only rarely by tigers. It is a frequent prey of the leopard 
(Panthera pardus) noted in leopard scats in protected areas such as the 
Mundanthurai plateau of the Kalakad-Mundanthurai Tiger Reserve 
(Sathyakumar pers. com.) and in Karian Shola National Park in the 
Anamalai hills (D. Mudappa pers. com.). The wild dog or dhole (Cuon 
alpinus) is also known to consume mouse deer (A. J. T. Johnsingh pers. 
com.). Among the small carnivores, the Nilgiri marten (Martes gwatkinsi), 
endemic to the Western Ghats, is known to prey on the Indian chevrotain 
(Mudappa 1999, Madhukumar 2002). Other carnivores such as pythons 
(Python molurus), large eagles, crocodiles, and smaller cats may also 
occasionally prey upon the mouse deer. Such predation has also been 
noticed among the south-east Asian mouse deer (Lim 1973, Shine et at. 
1998, Dubost 2001, O’Brien et at. 2003). 

REPRODUCTION 

As in other aspects of its biology, little is known about reproduction in the 
Indian chevrotain. The species is reported to have a breeding gestation 
period of around 5 months (MacDonald and Norris 2001). Females are 
reported to bring forth their young, usually twins, in their dens or hides, at 
the end of the rains and commencement of the cold season (Prater 1971). 
Mating can occur within two days of birth (Dubost 2001). 

THREATS TO MOUSE DEER POPULATIONS 

Mouse deer are among the most frequently hunted animals in the forests 
where they occur. Hunting of mouse deer by indigenous and settled local 
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communities is widespread along the Western and Eastern Ghats. 
Madhusudan and Karanth (2000, 2002) give an account of the techniques 
used for hunting mouse deer by people such as the Kuruba in tropical 
forests of Karnataka near and within Nagarahole and Kudremukha. The 
chevrotains are actively hunted using hunting dogs to locate and flush 
the animals and a club/machete to kill, and also passively using deadfall 
traps by night. Much of the hunting is for the pot, although wild meat is 
often sold in local markets in many places. Mouse deer is one species 
that even women and children join with men in hunting during the day. 
The team of hunters beat bushes and flush animals toward nets held by 
people where the animals are caught and killed. In addition, low wire 
snares with many nooses may be placed along the ground across trails 
to catch passing mouse deer. In the Dakshin Kannada district, 78% of 
49 hunters interviewed by Madhusudan and Karanth (2002) ranked the 
chevrotain as the species they hunted the most. They also believed that 
this had led to depressed abundance of the species in areas with hunting. 
Three-fourths of the hunters themselves identified hunting as the most 
important factor for the decline in abundance. The control of hunting is a 
critical requirement for the conservation of the species in areas where it 
occurs. 

If the studies on south-east Asian mouse deer (Tragulus spp.) are any 
indication, then the Indian chevrotain may also be expected to be very 
sensitive to habitat loss, alteration, and degradation. Habitat and ecological 
requirements for the conservation of the Indian chevrotain require field 
research that has hitherto been lacking. Radio-telemetry studies of home 
range and social organisation and behavioural-ecological studies on habitat 
preferences and use, foraging ecology, the effects of habitat alteration 
and degradation, and on reproduction and population dynamics are sorely 
needed to develop a more realistic and comprehensive picture of the future 
conservation prospects of this species. 
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(Hemitragus hylocrius Ogilby, 1838) 
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: Nilgiri thar 
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IUCN RED DATA BOOK : Endangered 
CITES : Not listed 


INTRODUCTION 

The scientific name of Nilgiri tahr stems from Ogilby’s original 
designation of the species as Kemas hylocrius Ogilby 1837, which was 
changed to Hemitragus hylocrius by Blyth in 1858 (Lydekker 1966). 
Other synonyms include Capra warryato, Kemas warryato (Lydekker 
1966), and Hemitragus jemlahicus hylocrius (Haltenorth 1963). 
Contemporary names are Nilgiri tahr and Nilgiri ibex (English), varai 
aard or varai aardu (Tamil and Malayalam). The Nilgiri tahr is one of the 
three species of Hemitragus, the others being the Himalayan tahr (H. 
jemlahicus) and the Arabian tahr (H. jayakari). Some early 
classifications included the tahr in the genus Capra, but they have been 
placed in a separate genus since 1841 (Lydekker 1966). Haltenorth 
(1963) considered all the tahr to be one species, but this has not been 
generally accepted (Prater 1980, Honacki et al. 1982, Novak and 
Paradiso 1983, Wilson and Reeder 1993). 





























As members of the Tribe Caprini, tahr are related to the goats (Capra 
spp.), sheep (Ovis spp.), aoudad (Ammotragus lervia), and bharal 
(Pseudois nayaur). Their apparent affinities with these genera vary 
depending on whether one is considering morphologic, chromosomal, 
or behavioural characteristics (Schaller 1977, Rice 1988b). Recent 
study undertaken on molecular genetics (Ropiquet and Hassanin 2005) 
indicated that Nilgiri thar is more closely related to genus Ovis (sheep) 
and placed in a new genus Nilgiritragus. How ever, in this article, we 
have retained the original genus of Nilgiri thar i.e. Hemitragus. 

DESCRIPTION 

Adult male Nilgiri tahr reach about 110 cm at the shoulder (Prater 1980) 
and weigh about 100 kg (Wilson 1980). Females attain a shoulder height 
of about 80 cm (Rice 1989) and weigh about 50 kg (Wilson 1980). Weights 
of 10 captive Nilgiri tahr males (age > 4 years) averaged 99.1 kg (S.E. = 
8.5), and 11 females (age > 2 years) averaged 58.4 kg (S.E. = 6.4). 
(Swengel pers. com.). 

Tahr show particular stages in pelage development, which diverge 
between the sexes as they mature. At birth, both sexes have a generally 
grey coat with no facial marking or carpal patches. At 10-14 weeks, they 
grow a fluffy tan coat, which is shed at about 20 weeks of age. The 
ecological or social function of this coat is not clear (Rice 1989). After 
shedding the tan coat, they are again grey overall, with black carpal 
patches, an indistinct light-coloured facial stripe anterior to the eye, and 
a dark dorsal stripe. Females never lose this pelage. Adult males, 
however, develop a completely distinct pelage, which at the final stage 
consists of generally dark brown or black hair on the legs, neck, 
shoulders, and muzzle, with a conspicuous silvery saddle on the flank, 
hence the name commonly given to them, ‘saddlebacks’. Based on these 
maturational changes, Rice (1989) described the following sex and age 
classes for Nilgiri tahr: 

• Young (Yg): Age up to 1 year. Horn length less than 7 cm. Overall 
pelage grey. 

• Yearling (Yl): At the start of the birth season, all young advanced to 
yearling. Age usually 1-2 years. Horn length usually 6-14 cm. Overall 
pelage grey. 

• Adult female (F): Age 2+ years. Standing about 80 cm at the shoulder. 
Horns up to 30 cm long and more slender than those of adult males. 
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Overall pelage grey. 

• Light brown male (Lbm): Age 2-4 years. About the same size as adult 
females. Distinguished from them by the presence of scrotum and 
penis sheath or by heavier horns. Overall pelage grey with black carpal 
patch. 

• Large light brown male (Llbm): Age c. 4 years. Slightly larger and 
stockier than F’s. Horns slightly larger and heavier. At least half of 
carpal patch white. Overall pelage grey. 

• Dark brown male (Dbm): Age c. 5 years. Horn and body size greater 
than those of females. Carpal patch white against dark brown lower 
forelegs. Facial markings distinct. Overall pelage brown. Light saddle 
may be present, but not distinct. 

• Saddleback (S), with three subdivisions: SI — Age c. 6 years. Off- 
white or tan saddle distinct. Black on legs but shoulders and neck 
dark brown; SI-2 — Age c. 7 years. Saddle may be silvery. Black 
extending onto shoulders but not to withers; S2 — Age 8+ years. 
Saddle silvery. Black extending to withers and neck. 

Except for the last few centimetres, Nilgiri tahr horns show a constant 
curve, have a flattened inner margin and a small anterior-interior ridge. 
There is no twist or flare to the horns, but their axis is about 20° off that 
of the skull, so the tips diverge moderately (Rice 1984, 1989). The horns 
of males are heavier and longer than those of females, the latter being 
due to the males’ retention of high initial growth rates through their second 
and third years (Rice 1989). The maximum horn length listed by Ward 
(1910) is 44 cm. 

Studies of the chromosomes of Nilgiri tahr indicate that it has a diploid 
number of 58, a fundamental number of 58, 54 acrocentric autosomes, 0 
submetacentric autosomes, and 2 metacentric autosomes. The X 
chromosome is acrocentric and the Y chromosome is subacrocentric 
(Benirschke and Kumamoto 1980). Comparisons with the chromosomes 
of other Hemitragus (Nelson-Rees etal. 1967, Benirschke and Kumamoto 
1982) supports the specific status of the three tahrs (Rice 1984). 

DISTRIBUTION 

Nilgiri tahr are associated with steep and rocky terrain adjoining 
expanses of grasslands (Jerdon 1874, Blanford 1888-91, Sterndale 1929, 
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Prater 1980). This habitat is found between 1200 m and 2700 m in the 
southern Indian states of Kerala and Tamil Nadu. Because this habitat is 
highly discontinuous, Nilgiri tahr occur in about a dozen-and-a-half 
isolated populations (Davidar 1971,1978, Rice 1984). At present, Nilgiri 
tahr distribution is restricted to a narrow stretch of the Western Ghats 
about 400 km in length, from the northern rim of the Nilgiri Plateau to the 
Ashambu Hills (Rice 1984, Mishra and Johnsingh 1994, 1998). 

The most recent review of Nilgiri tahr populations placed the total 
population at an estimated 2000-2500. Recently, there has been a 
drastic decline in the tahr population in the Nilgiris (Table 1). Recent 
counts also appear to indicate an increasing population in the High 
Range (Table 1). Information from the other tahr populations further 
south has been minimal and often not verifiable. Nevertheless, current 
populations are probably less than 2000, perhaps substantially less. 


Table 1. Nilgiri tahr population estimates 


Location 

Year 

Number 

seen 

Number 

estimated 

Source 

The Nilgiris 

1927 

NA 

c. 400 

Pythian-Adams (1927) 


1939 

NA 

< 500 

Pythian-Adams (1939) 


1963 

292 

400 

Davidar (1963) 


1969 

NA 

300 

Schaller (1971) 


1976 

334 

450 

Davidar (1976) 


1991 

75 

NA 

Varman (1991) 


1993 

106 

NA 

Tyagi (1993) 


1995 

101 

175 

Anon (1995), 

Sumithran et al. 

(1996) 

The Anamalais 

1971 

301 

445 

Davidar (1978) 


1994 

362 

560-680 

Mishra and Johnsingh 
(1994, 1998) 

Eravikulam/ 

1969 

439 

500 

Schaller (1971) 

High Range 

1979 

515 

550 

Rice (1988c) 


1980 

614 

620 

Rice (1988c) 


1993 

NA 

890+ 

P.V. Karunakaran, 

pers. comm. 
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The Nilgiri tahr is listed in the IUCN Red List as an Endangered species 
(IUCN 1996) due to its limited distribution and low numbers. It is 
protected by Indian law under Schedule I of the Wildlife (Protection) 
Act, 1972 (Anon 1992). 

In 1993 there were 28 Nilgiri tahr in captivity in North America at seven 
institutions (Swengel 1993), but this has declined to 6 individuals in 2 
institutions in 2004 (ISIS online database). This population is based on 
only three founders. In India, there was one male at the Trivandrum Zoo 
and there is a small group at Sri Lanka’s National Zoological Garden in 
1993 (Swengel 1993). 

ECOLOGY 

Habitat 

Nilgiri tahr habitat is typified by grassland areas close to rock faces 
and sheer cliffs - an association that, in the southern Western Ghats, 
occurs at elevations between 1200 m and 2700 m. These montane 
grasslands are closely associated with unique, stunted, montane 
evergreen forests locally called shola. Species such as Chrysopogon 
zeylanicum, Sehima nervosum, Eulalia spp., Ischaemum spp., and 
Arundinella spp., dominate the vegetation of the grasslands. In the shola 
forests, tree species such as Syzygium arnottianum, Ilex wightiana, 
Symplocos pendula, and Michelia nilagirica, and understory/shrub 
species like Strobilanthes spp., Rubus spp., Gautheria fragrantissima 
and Rhodomyrtus tomentosa occur. A more detailed description of the 
vegetation of these areas is given by Meher-Homji (1969). Among a 
few, Davidar (1978) recorded two areas in the dry, scrubby Amaravati 
slopes of Tamil Nadu, where tahr occur at elevations of c. 900 m. Tahr 
also occur in similar, dry, lower-elevation areas on the slopes 
overlooking the Aliyar Dam, near Pollachi, Tamil Nadu (Mishra and 
Johnsingh 1998). Whether these are exceptions, or indicative of a 
previously wider lowland distribution, is not clear. 

Schaller (1977) termed tahr “the quintessential goat” with reference to 
its affinity for rock bluffs and precipitous terrain, seemingly for security 
from predation. This is true to the extent that Rice (1984) did not observe 
mixed groups of tahr in the gently undulating, grassy areas at the centre 
of the Eravikulam Plateau. Often, animals graze among the grass 
tussocks in the cliffs, but they feed mostly in the adjoining grasslands. 
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Rice (1984) also noted very infrequent use of shola forests, and then, 
mostly along their margins. However, observations of male groups in 
the Rajamalai area during times of sexual segregation indicated that 
males often fed even within large shola forest patches (Madhusudan 
pers. obs.). Water is abundant in most tahr habitat, so their dependence 
on water is difficult to assess. 

Davidar (1978) and Rice (1984, 1985) noted that, like several other 
ungulate species, male and female Nilgiri tahr have different habitat 
preferences. Rice (1984) also thought that the areas used by males 
contained forage of lower quality. Subsequent work (Madhusudan 1995, 
Madhusudan and Johnsingh 1998) showed that areas used exclusively 
by male tahr contained greater amounts of the preferred graminoid forage 
than was available in habitats used by females. Females, on the other 
hand, appeared to trade-off foraging opportunities for offspring security 
by selecting habitats close to cliffs where they were more secure from 
predation but encountered less of their preferred graminoid forage. Thus, 
males attempt to maximize body condition outside the rutting season by 
using areas with high forage biomass despite elevated predation risk, 
whereas females seem to maximize offspring security at the expense of 
better foraging opportunities. 

Being dependent on cliffs and steep terrain, female and sub adult tahr 
typically move little in the course of a day. Generally they move from the 
cliffs where they bed to nearby feeding areas, and return to bed, often to 
the same cliffs, covering 0.5-4 km in a day. As the rut approaches, males 
are thought to move extensively in search of oestrous females, but after 
the rut, they move very little (Madhusudan 1995), probably in order to 
regain physical condition lost during vigorous rutting. Detailed accounts 
of ranging in the Nilgiri tahr are not available. 

Food Habits 

Nilgiri tahr are primarily grazers, but also feed on forbs and shrubs. Rice 
(1988d) listed 38 species of plants eaten by tahr at Eravikulam. 
Microhistological analysis of Nilgiri tahr faecal pellets from the Nilgiris 
indicated that Eulalia phaeothrix, Chrysopogon zeylanicus, Carex sp. 
and Andropogon sp. contributed the most to tahr diet (18%, 13%, 14%, 
and 11%, respectively), and that although Dicanthium sp. was common 
in the grassland, it occurred infrequently in tahr pellets (0.5%). 
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POPULATION BIOLOGY 

Composition 

Although population composition estimates have been made for a number 
of areas and at different times (Table 2), these figures are difficult to 
compare due to the inconsistent methods employed. The best way of 
understanding is, the ratio of young/100 F and has a wide range (32-89). 
This represents reproduction minus mortality that has taken place up to 
the time of the counts, and gives some indication of reproduction, namely 
that it is highly variable. The yearling/100 F ratio gives an indication of 
potential recruitment to the adult population. Lack of a stable age 
distribution resulting from fluctuating reproduction is evident in the studied 
population (Rice 1984). 

Table 2. Population composition estimates for Nilgiri tahr expressed as 
the number of individuals in each class per 100 females 
(adapted from Rice 1988c). 


Sex and Age Class 


Location 

Year 

No. 

F 

Season 

S 

Dbm 

Lbm 

Yl 

Yg 

S+ 

Dbm 

Total 

Males 

Source 

Nilgiri 

1969 

56 

Post-monsoon 

27 

12 

23 

55 

75 

39 

63 

Schaller 

Plateau 

1975 

151 

Pre-monsoon 

10 

17 

34 

27 

34 

27 

60 

(1971) 

Davidar 

Grass 

1971 

60 

Pre-monsoon 

2 

7 

22 

32 

60 

8 

31 

(1976) 

Davidar 

Hills 

1980 

99 

Pre-monsoon 

6 

12 

49 

28 

47 

18 

67 

(1971) 

Rice (1988c) 

Eravi¬ 

1969 

87 

Post-monsoon 

33 

13 

13 

52 

89 

46 

59 

Schaller 

kulam 

1978 

142 

Pre-monsoon 

10 

24 

24 

56 

32 

37 

57 

(1971) 

Rice (1988c) 


1979 

188 

Post-monsoon 

10 

28 

28 

21 

59 

28 

66 

Rice (1988c) 


1980 

268 

Post-monsoon 

14 

31 

9 

26 

36 

23 

54 

Rice (1988c) 


Mortality 

Rice (1988c) estaimed mortality rates of 50% for young, 35% for 
yearling, and 20% for adults and estimated the average life expectancy 
at 3-3.5 years. For Eravikulam, Rice (1988c) felt that mortality factors 
listed in order of importance were: predation (leopard and Asiatic wild 
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dog (Rice 1986), accidents, predation by man, injury incurred during 
intraspecific encounters, and disease. Rice (1988e) found a significant 
effect of both month of birth and age of young on mortality. Mortality 
was highest during the first two weeks of birth, after which it more or 
less stabilized. Mortality was lowest during the winter, higher in the 
pre-monsoon, and highest during the monsoon. The younger the young 
at the start of the monsoon, the higher the monsoon mortality rate (Rice 
1988e). Young born to mothers that shifted their home range also 
experienced a higher rate of mortality than those that did not (Rice 
1988c). For unknown reasons, mortality of young was lower for males 
(Rice 1988c) at Eravikulam in 1981. 

REPRODUCTION 

Jerdon (1874) stated that the Nilgiri tahr “is said to produce two young 
at birth", and this was apparently the prevailing opinion when Fletcher 
(1911) wrote that he was more inclined to judge one to be the usual 
number. Prater (1980) maintained that sometimes two, but more 
commonly one young are produced. More recent observations both in 
the wild (Schaller 1973,1977, Davidar 1978, Rice 1984) and in captivity 
(Wilson 1980, Waterhouse pers. com.) indicate that one young per 
female is the rule. Nevertheless, rare cases of twins have been reported 
(Davidar 1978). 

Rice (1988e) found that, although one young was produced at a time, 
several females gave birth twice within the year. About half of the females 
who lost their first young of the season gave birth to a second one during 
the monsoon. This resulted in a secondary minor birth season in late 
July - early August. 

Group composition counts indicate that the reproductive rate for Nilgiri 
tahr varies widely. The only direct measurement of this was by Rice for 
the Eravikulam study in 1981 (Rice 1988e). Of the 46 individually known 
females, 4% did not give birth, 89% gave birth to 1 young, and 7% to 2 
young (1 in the winter and 1 during the monsoon). No statistical effect 
was detected of age of female on the mean fecundity of 1.02 births per 
female. 

Gestation for Nilgiri tahr is 174-201 days (Swengel and Pichner 1987). 
Most births take place in the winter. At Eravikulam, Rice (1984, 1988e) 
recorded first births on 10 January in 1981. They peaked soon after that, 
but continued until as late as March. 
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The rutting season for Nilgiri tahr is during the monsoon. In 1981 at 
Eravikulam, Rice (1984, 1988e) recorded a bimodal oestrus pattern with 
18 females in oestrus observed around the middle of July and 10 more 
near the end of August. Most births can be expected during the middle 
two weeks of January (corresponding to oestrus in 2nd half of July), 
followed by more scattered births through mid-March. 

Although these observations of births and oestrus were both bimodal, 
the peaks were separated by different lengths of time. Rice (1988e) 
attributed this difference to the effects of rainfall on oestrus, and presented 
evidence that increased oestrus coincided with a periods of low rainfall, 
and the intervening periods of low oestrus to higher rainfall, with a lag 
time of about 5 days. 

BEHAVIOUR 

Predator relations 

The anti-predator behaviour exhibited by Nilgiri tahr has been described 
in some detail by Schaller (1971) and Rice (1984, 1986). Tahr signal 
their alarm on the presence of a predator in several ways: by an alert 
posture, running with a particular “rocking-horse” gait, by giving a short, 
hoarse whistle repeatedly, and by taking flight. 

The use of these signals depends upon circumstances, especially on 
the species of predator involved. With the exception of Nilgiri tahr that 
are habituated to humans, they flee from humans at about 300 m. At 
greater distances, they may react by slowly moving while grazing, away 
from the disturbance. If surprised at close distances, Nilgiri tahr take 
immediate and precipitous flight onto cliffs (Rice 1986). Initially, at least 
at Eravikulam, disturbed Nilgiri tahr stopped on the nearest steep slabs, 
but if disturbed a second time, moved much further (Rice 1986). Nilgiri 
tahr also react very strongly to the presence of a leopard, but in a 
completely different manner. Instead of taking flight, they typically keep 
the leopard in view and may follow the leopard and remain within 20 m 
(Rice 1986). Asiatic wild dog do not seem to elicit a strong reaction 
despite the fact that they do prey on Nilgiri tahr (Rice 1986). The 
behavioural response of Nilgiri tahr is clearly tied to the different hunting 
methods of humans and leopard. Humans are avoided at great distances 
in keeping with their use of firearms. Once deprived of the advantage of 
surprise, leopards, which are slower than tahr, are monitored so that 
there is no further opportunity for surprise. 
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Social behavior 

Rice (1984, 1988a) and Walther (1984) gave detailed descriptions of 
Nilgiri tahr social behaviour and organised it into a hierarchical and 
functional classification (Walther 1984). 

Agonistic behaviour 

Agonistic behaviour is the means by which animals settle their 
disputes during competitive interactions. For Nilgiri tahr females, these 
disputes are of low intensity and of short duration. They typically use 
a single threat or aggressive act (e.g. approach, butt) to elicit a 
submissive action in a dispute over space or a food resource (Rice 
pers. obs.). Extended agonistic interactions always involve males, 
and are of two types — sparring and fights (Geist 1974) which differ 
greatly in context and dynamics (Rice 1988a). Sparring is essentially 
practicing for fighting. It is engaged in by younger males, is initiated 
with a single threat or aggressive action, is of low intensity, and it is 
difficult to distinguish a winner. Fights are between saddlebacks, they 
often ensue after a sequence of mutual dominance displays and 
threats. The aggressive actions are of very high intensity, and the 
winner is obvious because the loser takes flight and is chased by the 
winner (Rice pers. obs.). 

Sexual behaviour 

In the course of a rutting season, the basic side/rear twist/sniff is given 
by males to females several times. These displays are variations on the 
common theme of placing the male’s muzzle in the vicinity of the 
female’s inguinal region (Rice 1984, 1988a). The foreleg kick, whoosh, 
and hum accompany high intensity courtship displays. Urinating and/ 
or moving away were the typical responses by females to these 
displays. 

Mother-infant relations 

Shortly before parturition, female tahr separate from other tahr and move 
to steep rock slabs and cliffs. One to two days after giving birth, they 
move back onto adjacent grassland. If a number of females are giving 
birth at the same time, they may congregate in a group of solely females 
and young. Otherwise, the female and neonate soon join a mixed group. 
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Very small young suckle from the rear, side or front, but older young 
suckle in reverse-parallel position, either from the side, or by approaching 
between the female’s forelegs (Rice pers. obs.). Although Nilgiri tahr 
young perform the usual bunting motions associated with suckling, they 
also perform two similar, but different behaviours, which have been called 
rear and side bunts by Rice (1995). For these, the young approaches 
the female and jabs her udder once with its muzzle, and then moves 
away without attempting to suckle. 

SOCIAL ORGANISATION 

Like most caprids, Nilgiri tahr form basically two types of groups: 
mixed groups which contain animals of all sex and age classes, and 
male groups, which consist of only males. Very short term 
associations of females with their neonates (kindergarten or creche 
groups) also occur. Generally, males spend increasingly greater parts 
of the year in male groups as they mature, so generally, light brown 
males are not found in male groups, large light brown males are seldom 
found in them, dark brown males are frequently seen in male groups, 
and saddlebacks very often. Mixed groups are larger (up to 150), and 
females are solitary only for the brief period of isolation before 
parturition. In contrast, male groups are smaller (maximum of 43), and 
solitary males are commonly encountered (usually saddlebacks). 
Older males spend most of the year in male groups, and come into 
mixed groups mainly during the rut. 

CONSERVATION 

There are a number of interacting factors, which are significant for Nilgiri 
tahr conservation. These are limited habitat, human disturbance, and the 
small size of existing populations. Nilgiri tahr habitat was probably never 
very extensive. Consequently, any reductions in habitat quality or extent 
are significant for conservation of tahr and other endemic grassland 
animals and plants. This affects tahr populations by direct conversion of 
grassland to plantation is a conservation threat which affect tahr 
populations. Such changes making adjacent tahr habitat more accessible 
to illegal hunting, which is already a significant problem. It also promotes 
other disturbances due to increased human activity. Such disturbances 
place energetic demands on tahr (MacArthur et al. 1979), which may 
depress populations even in the absence of illegal hunting and outright 
habitat destruction. 
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In the months prior to the monsoon, fires commonly occur in the 
grasslands. The fresh growth following burning appears to provide short¬ 
term benefits for tahr (Rice 1988c, 1990). On the other hand, fires may 
damage shola forest fringes and the increasing frequency of fire appears 
to promote the establishment of unpalatable grassland species: bracken 
(Pteridium aquilinum) in the higher elevations, and lemon-grass 
(Cymbopogon flexuosus) in the lower elevations (M. D. Madhusudan, 
pers. obs.). 

The fact that Nilgiri tahr occur in small, isolated populations is a central 
issue in the conservation of this species because such population are 
always prone for local extinciton (Primach 1998) especially due to short¬ 
term fluctuations induced by stochastic variation. Given the relatively 
short life span of Nilgiri tahr (<10 years, Rice 1988c) and variable rates 
of reproduction, a series of coincidences limiting reproduction for several 
years could decimate or even eliminate a population. 

Another issue is the genetic diversity represented by these various small 
populations. Due to their isolation, these populations can be expected to 
be genetically divergent due to founder effects, genetic drift, and locally 
varying selection pressures. Consequently, until detailed studies provide 
a description of genetic diversity for this species, each population should 
be considered important component of the total genetic diversity for 
Nilgiri tahr. Colonization of unoccupied habitat in the past populations 
has probably entirely eliminated such movements. Consequently, if these 
small populations remain completely isolated, their genetic diversity will 
decline. 

Given these concerns, several measures should be taken to ensure the 
continued survival of Nilgiri tahr. All existing populations should be 
surveyed regularly. Status assessments should be based on actual 
counts, as well as sex and age structures (as described by Rice 1989). 
The number of adult females in a given area provides the best measure 
of population status and trend (although distinguishing light brown males 
from adult females when surveying wary animals in the field can be 
difficult) and is preferred over total counts because total counts can be 
misleading. 

Nilgiri tahr habitat is quite limited, and conversion of grassland areas to 
plantations or other uses should be halted. Also, maintaining the 
remoteness of tahr habitat is a cost-effective means of reducing human 
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disturbances and illegal hunting. In addition, prohibitions on shooting and 
snaring of tahr need to be actively enforced. Burning of the grassland 
should be closely controlled and its effects on shola and grassland 
communities should be evaluated through research and monitoring. Most 
Nilgiri tahr habitat is located near or along the boundary between the 
Indian states of Kerala and Tamil Nadu. Because people can easily move 
across this boundary, close coordination between these two states of 
their patrols and other enforcement activities is essential for meaningful 
enforcement of hunting prohibitions. 

Due to the likely loss of natural colonisation and migration, long term 
conservation efforts for Nilgiri tahr should include strategies to compensate 
for this. Initially, all occupied and potential habitat for Nilgiri tahr should be 
inventoried and new populations should be established where feasible. 
Studies on the genetics of extant populations should be undertaken to 
assess inter and intra-population variability. Based on the results of these 
studies, artificial migration may be deemed appropriate. 
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PYGMY HOG 

(Sus salvanius Hodgson, 1847,) 

Goutam Narayan 



Order 

: Artiodactyla 

Family 

: Suidae 

Genus 

: Sus 

Species 

: Sus salvanius 

Common name 

: Nal Gahori 


Conservation Status 

WPA (1972) : Schedule I 

IUCN RED DATA BOOK : Critically Endangered 

CITES : Appendix I 


INTRODUCTION 

The pygmy hog Sus salvanius (Hodgson) is the smallest and the rarest 
wild suid in the world. Today, it is at the brink of extinction mainly due to 
habitat related problems. Not only its grassland habitats have disappeared 
over a large tract, the existing ones too are under severe anthropogenic 
pressure. The World Conservation Union (IUCN) has accorded the 
highest priority rating (Status Category 6 - Critically Endangered) to the 
species putting it among the most endangered of all mammals. It is also 
listed in the Schedule I of the Indian Wildlife (Protection) Act, 1972. 

DISTRIBUTION 

In the past, Pygmy hog was found in the alluvial grassland belt south of 
Himalayan foothills from Uttar Pradesh to Assam, through Nepal terai and 
Bengal duars. Currently, the only viable population of the species exists in 
the Manas Tiger Reserve (spread over Kokrajhar, Bongaigaon, Barpeta, 
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Nalbari and Darrang districts of Assam) and nowhere else in the world 
(Narayan et al. 1999). Till the early 1990s it was also found in Barnadi 
Wildlife Sanctuary in Darrang district but has probably disappeared from 
there. The species was found in at least 5 other sites in Assam till the 
early late 1970s or 1980s but these populations have since been decimated 
(Oliver 1979, 1980, 1984, Oliver and Deb Roy 1993, Mallinson 1971). 

HABITAT 

Pygmy hogs prefer undisturbed patches of grassland dominated by early 
successional riverine communities, typically comprising dense tall grass 
sward intermixed with a wide variety of herbs, shrubs and young trees. 
Grasslands dominated by Narenga porphyrocoma, Saccharum 
spontaneum, S. bengalensis, Imperata cylindrica and Themeda villosa, 
forming characteristic grass associations of 2 to 3 m height are ideal for 
the species. It is not found in areas that experience extensive flooding 
(e.g. similar grasslands on riverine floodplains of Kaziranga or Orang). 

DISTINCTIVE CHARACTERS 

Pygmy hog measures about 65 cm (25 inches) in length and 25 cm (10 
inches) in height and weighs 8 to 9 kg. Females are a little smaller and the 
newborn babies weigh only 150 to 200 g. A vestigial tail (2.5 cm or 1 inch 
in adults) and only three pairs of mammae distinguishes it from the wild 
pig ( Sus scrofa) which, despite being much larger, often gets confused 
with pygmy hogs. The pygmy hog is locally called Not Gahori or Takuri 
Borah in Assamese, Oma Thakhriln Bodo, and Sano Banel in Nepali. 

THREATS AND IMPORTANCE 

The main threats to survival of pygmy hog are loss and degradation of 
habitat due to human settlements, agricultural encroachments, flood 
control schemes, and improper management. Some management 
practices, such as planting of trees in the grasslands and indiscriminate 
use of fire to create openings and to promote fresh growth of grass, 
have caused extensive damage to the habitats the authorities intend to 
protect. In fact, large scale burning of grass in the dry season remains 
the principal threat to even the last surviving population of the species. 

The survival of pygmy hogs is closely linked to the existence of the tall, 
wet grasslands of the region which, besides being a highly threatened 
habitat itself, is also crucial for survival of a number endangered species 
such as the one-horned rhinoceros ( Rhinoceros unicornis), tiger 
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(Panthera tigris), swamp deer ( Cervus duvauceli), wild buffalo (Bubalus 
bubalis), hispid hare ( Caprolagus hispidus) and Bengal florican 
(Eupodotis bengalensis). The pygmy hog is one of the most useful 
indicators of current wildlife management practices in these habitats as 
it has disappeared from grassland which still support some other species. 
It is therefore important to understand why it is disappearing faster than 
other less sensitive species and take remedial actions if we wish to 
preserve the original habitats in their pristine state and with optimal 
diversity. This will eventually benefit all species of these threatened 
habitats. Preserving these important habitats, which are one of the richest 
in the Indian sub continent in terms of their biodiversity, will also help in 
maintaining long term ecological and economic well being of the region. 

CONSERVATION ACTION PLAN 

It is therefore essential to formulate a properly structured action plan to 
save the species from extinction. This includes: 

• conservation breeding of the species with aims to reintroduce them 
to selected sites from where they have disappeared as well as an 
insurance against the possible early extinction of the species in the 
wild; 

• upgrading the (legal as well as actual) protection status of the above 
sites; 

■ field research to plan ideal management practices for maintenance 
of optimal diversity of these habitats and mechanism to implement 
the recommendations of such studies; 

■ reintroduction of viable number of pygmy hogs for their long term 
survival in the wild, monitoring the reintroduced populations; and 

■ monitoring and modifying management practices to promote survival 
of all original inhabitants of such habitats. 

THE PYGMY HOG CONSERVATION PROGRAMME 

The Pygmy Hog Conservation Programme (PHCP) is a broad-based 
research and conservation programme which aims to fulfil at least some 
of the above requirements. This important recovery programme for the 
highly threatened species and their equally endangered habitats is being 
conducted under the aegis of a formal International Conservation 
Management and Research Agreement (ICMRA), signed between IUCN/ 
SSC Pigs, Peccaries and Hippos Specialist Group, Durrell Wildlife 
Conservation Trust (DWCT), the Forest Department, Government of 
Assam, and the Ministry of Environment and Forests, Government of India; 
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later renewed through a Memorandum of Understanding (Mol^). Following 
the singing of the MoU, a local governing body consisting Indian experts 
and government officials has been formed for management of the 
Programme. The DWCT is the main financial sponsor for the Programme 
and funds for the first three years were largely provided by the European 
Union through the Trust. Currently, donations to the Trust by individuals 
and organisations are helping in continuation of the Programme. 

The main aim of this collaborative programme is conservation of the 
pygmy hogs and other endangered species of tall grasslands of the region 
through field research, captive breeding and reintroductions after 
adequate restoration of degraded former habitats. The above agreement 
stipulates that ownership of all pygmy hogs bred in captivity would lie 
with the Government of Assam, till perpetuity. Translocation and 
reintroduction of any such animal is possible only with mutual consent of 
the agencies involved. A governing body consisting of local Indian experts 
and officials has been constituted for management of the Programme. 

CONSERVATION BREEDING 

One of the main objectives of the programme is to establish a well 
structured conservation breeding project for pygmy hogs as an insurance 
against the possible early extinction of the species in the wild and as a 
source of animals for reintroduction projects. In 1996, six wild hogs were 
caught from Manas National Park and transferred to a custom built 
research and breeding centre built at Basistha near Guwahati. Five more 
hogs were caught and released at the capture site after fitting three males 
and a female with radio harness for radio-telemetry studies. 

Increase in captive population 

The six hogs settled down well in Basistha and 3 adult females, which 
were pregnant from wild, produced healthy litters in 1996. All but one of 
the 13 young (7 males, 6 females) were reared thereby tripling the 
population and kicking-starting the project. Seven and five more litters 
were born in 1997 and 1998 respectively and the hog population stood 
35 and 51 at the end of these two years. This constituted a phenomenal 
850% increase in little over two years despite some hogs dying due to 
infection, which was effectively controlled with local and international 
help. The unanticipated and rapid increase in the captive population, 
however, had created accommodation problems. Although more 
enclosures and a quarantine facility were constructed at Basistha (with 
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funds provided by DWCT and the Assam Valley Wildlife Society) and 
efforts to reduce productivity were introduced in 1998. Later, increasingly 
rigorous curbs were imposed on the reproduction of these animals and 
by 2001, the captive population was allowed to rise 77, which constituted 
13-fold increase in the stock in 6 years. Currently 80 hogs (37 male and 
43 females) are present at the Research and Breeding Centre. 

Reintroduction 

A much larger pre-release cum breeding and holding centre is now being 
established at Potasali near Nameri National Park in Assam. The facility 
will include large enclosures with natural habitat, where hogs earmarked 
for release to the wild would be reared. The vegetation at the Potasali site 
is being restored by transplanting grass from pygmy hog habitat. Since 
world’s only captive population of pygmy hogs at Basistha may constituted 
15-20% of the total population of the species, the second breeding centre 
will also be an insurance against any catastrophe at the present location 
(Narayan et at. 1999a). A couple of sites in Sonai Rupai Wildlife Sanctuary 
and Nameri have been shortlisted for carrying our soft release of the 
captive bred hogs under the reintroduction programme. Surveys to locate 
other reintroduction sites in Assam and in areas in Arunachal Pradesh 
and Bhutan bordering Assam are also being carried out. 

DNA studies 

Investigation to determine relatedness among the wild caught and the wild 
sired individuals mooted in 1997 to maximize the genetic heterozygosity 
in captive population, but due to various reasons these studies could begin 
only in 2002 with the help of the Centre for Cellular and Molecular Biology, 
Hyderabad. Results of the study are being analysed for publication. 
Besides genetic studies, introduction of a few more wild animals into the 
captive population may also be required to improve the heterozygosity, 
which is important for long-term survival of any population. 

FIELD STUDIES AND CONSERVATION AWARENESS 

In addition to the concluded first phase of radio-tracking studies in Manas, 
a wide ranging survey of known and suspected sites of pygmy hog 
distribution has been carried out. A field station has been established in 
Manas and work on grassland ecology has been started to provide 
grassland management guidelines for conservation of natural floral and 
faunal diversity of these habitats. The Basistha centre is used as a 
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environmental education centre as well as one of the few sites in the 
country to train people on conservation breeding of endangered species. 
Awareness campaign in fringe villages of the Manas has been initiated 
under a collaborative Manas Conservation Awareness Initiative and a 
similar programme has been planned for Nameri and Sonai Rupai. 
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SAMBAR 

(Cervus unicolor Kerr, 1792) 

K. Sankar and B. Acharya 



Order 

: Artiodactyla 

Family 

: Cervidae 

Sub-Family 

: Cervinae 

Genus 

: Cervus . 

Species 

: C. unicolor 

Common name 

: Sambar 


Conservation Status 
WPA (1972) : Schedule III 

IUCN RED DATA BOOK : Lower Risk 
CITES : Not listed 


INTRODUCTION 

Sambar (Cervus unicolor) is the largest deer species native to South 
and South-East Asia. Adult sambar stags weigh between 225 and 320 
kg. Sambar hinds are smaller and weigh between 135 and 225 kg 
(Lydekker 1916, Crandall 1964, Downes 1983). It is closely related to 
the red deer (C. elaphus elephus) of Asia and Europe, the Rusa deer 
(C. timorensis) of Asia, and the Rocky Mountain elk (C.e. nelsoni) of 
North America (Whitehead 1972). 

GEOGRAPHICAL AND ECOLOGICAL DISTRIBUTION 

No Indian ungulate has adapted itself to a wider variety of forest types 
and environmental conditions than the sambar (Schaller 1967). It has an 
exceedingly wide geographical distribution that includes India, Myanmar, 
Sri Lanka, extending through the Malay countries, and eastward to the 
Philippines and beyond (Prater 1971). The Indian sub-species C.u.niger 
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is confined to India. Within India sambar occur in the thorn forests of 
Gujarat and Rajasthan, in the moist deciduous forests throughout 
peninsular India, in the pine and oak forests at the Himalayan foothills, 
and in the evergreen and semi-evergreen forests of north-eastern India. 

POPULATION 

Although sambar are encountered in widespread locations and habitat 
types, nowhere are they abundant. By nature, they are difficult animals 
to locate or observe, making their enumeration all the more difficult. 
Sambar have been recorded to occur in 208 Protected Areas of 
India.(Source: National Wildlife Database, WII). The strongholds of 
sambar where they have been adequately studied are: Kanha (Schaller 
1967), Bandipur (Johnsingh 1983), Nagarahole (Karanth and Sunquist 
1992), Sariska (Sankar 1994), Gir (Khan et al. 1995), Pench (Biswas 
and Sankar 2002), and Ranthambore (Bagchi et al. 2003) in India, and 
Karnali-Bardia (Dinerstein 1979), in Nepal. Sambar have been 
successfully introduced to numerous locations outside their native range 
e.g into San Luis Obispo Country, California, into the Gulf Prairies and 
Edwards Plateau regions of Texas (Abies and Ramsey 1974), into the 
St.Vincent Islands, Franklin Country, Florida (Lewis et al. 1990), into 
Australia (Slee 1984), into New Zealand (Kelton and Skipworth 1987), 
and also into Western Cape Province, South Africa (Lever 1985). 

ECOLOGY 

Group size and composition 

Sambar are essentially a non-social species. In sambar the typical group 
is small, numbering fewer than six individuals (Schaller 1967). The 
characteristic social unit is one hind and one fawn or one hind, one 
yearling and one fawn (Schaller 1967, Kelton 1981, Downes 1983). 
Family groups usually travel in a single file led by the adult female (Kelton 
1981). During the rut, dominant stags are frequently seen with hinds and 
occasionally with other stags who-may challenge the dominant stag for 
breeding opportunities (Lewis et al. 1990). 

Average group size of sambar is reported to be 4 to 5 individuals (Jerdon 
1874 and Prater 1971). Khan et al. (1995) observed sambar group sizes 
ranging from one to five individuals in Gir. In Nagarahole more than 95 % 
of sambar sightings were that of solitary individuals, pairs, or family 
associations, and a mean group size of 1.7 was recorded (Karanth and 
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Sunquist 1992). In Sariska the average group size of sambar was about 
four individuals (Sankar 1994). More than 85 percent of the sambar groups 
were observed with 1 to 5 individuals. Mean group size of sambar in 
Pench, in central India, was 1.7 (Biswas and Sankar 2002) and in 
Ranthambore, the mean group size was 3.7 (Bagchi et al. 2004). 

Antler condition and breeding season 

The period of breeding (rut) of sambar is determined by the annual antler 
cycle of antler development, the frequency of sexual behaviour, and, in 
a way, the time of fawning. Sambar stags exhibited a distinct antler cycle 
in Sariska (Sankar 1994). Hard altlers were shed during the summer, 
followed by emerging and velvet antlers during monsoon months. During 
the remaining part of the year, sambar remained in hard antler stage. In 
Bandipur sambar stags in hard antlers were observed largely between 
November and April and most males had shed their antlers by May 
(Johnsingh 1983). In St. Vincent Islands, Florida, during July and August 
98 to 100 % of all sambar stags were in velvet antlers and most stags 
shed their antlers between April and June (Shea et al. 1990). 

In India the peak rut of sambar occurs between October and December 
(Lydekker 1916, Schaller 1967). Schaller (1967) reported that in Kanha 
the rut spreads over a period of at least seven months with a peak in 
November-December. In Sariska the peak rutting season was in winter 
when almost all stags were carrying hard antlers (Sankar 1994). The 
main rut of sambar in New Zealand was in June and July with a small 
peak occurring in November (Kelton 1981). 

Sex ratios 

Schaller (1967) estimated a sex ratio of 0.2 males : 1 female in Kanha. In 
Bandipur the average male : female ratio was 0.3 : 1, and the female: 
fawn ratio was 1 : 0.3 (Johnsingh 1983). The male : female ratio in 
Nagarahole (Karanth and Sunquist 1992) was 0.4 : 1. In Sariska the 
estimated average male: female ratio was 0.1 :1 and the average female: 
fawn ratio was 1 : 0.2 (Sankar 1994). In Gir, the average male : female 
ratio was 0.5 : 1, and the female : young ratio was 1 : 0.1 (Khan et al. 
1995). Flynn et al. (1990) recorded the male : female : fawn ratio as 0.7 : 
1 : 0.2 in Florida, USA. Richardson (1972) recorded a 1 : 1 male-female 
ratio, and 1 : 0.2 female-fawn ratio in Texas, USA. The relatively low 
male numbers may be either due to selective predation, or sambar stags 
may be more vulnerable to stress conditions. 
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In Kanha, sambar fawns were seen from April to December and the peak 
fawning period was in May and June (Schaller 1967). However, in 
Sariska most of the sambar fawns were dropped between November 
and January (Sankar 1994). 

Food habits 

Sambar have been observed to feed on more than 139 species of plants 
(Schaller 1967, Johnsingh and Sankar 1991). The food requirements of 
sambar are less specialised than those of other deer (Schaller 1967). 
Sambar would graze or browse depending upon the forage available at 
any given point of time (Bentley 1978, Kelton 1981, Ngampongsai 1987). 
Young green grasses are the preferred forage of sambar in Kanha, but 
browse is often important during seasons when green grasses are scarce 
(Schaller 1967). Analysis of faecal pellets of sambar in Kanha National 
Park revealed that browse was a dominant dietary component (Martin 1977). 
In Sariska sambar were observed grazing as long as the green grasses 
are available, but switched over to browse and fallen leaves, flowers and 
fruits in winter and summer (Sankar 1994). Dinerstein (1979) confirmed 
that browse is important for sambar in Nepal. Richardson (1972) reported 
that the diet of sambar greatly varied from large amount of browse in the 
dry season to an almost complete dependence on grass and herbaceous 
plants in the wet season in Texas.This flexibility of sambar diet from graze 
to browse has enabled the wide distribution of this species. 

Home range 

In Sariska (Sankar 1994), the mean home range of sambar stags was 
around 4 km 2 and for sambar hinds was 1.7 km 2 . The estimated annual 
home range of sambar stags was nearly 15 km 2 , whereas that of hinds 
was nearly 3 km 2 . In Florida the estimated mean home range of sambar 
stags was around 11 km 2 and sambar hinds nearly 6 km 2 (Shea et al 
1990). The mean annual home range was estimated to be around 46 km 2 
for sambar stags and around 20 km 2 for sambar hinds. Richardson (1972) 
reported a mean home range of about 10 km 2 for sambar stags in Texas, 
with almost 5 km 2 for the hinds. 

The preference of sambar for heavy cover has already been recorded 
(Schaller 1967, Johnsingh 1983). This might probably the reason why 
sambar hinds, largely browsers, had smaller home ranges. Sambar stags 
were in rut during winter, characterized by increased movements in 
search of receptive hinds, and hence had larger home ranges for that 
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season. These stags ranged very less in summer, probably due to rise 
in temperature and water dependency. By covering a greater area, a 
male of a polygynous species increases his chances of finding receptive 
females (Lewis efa/. 1990). 

Predation and Mortality 

Predation (mainly by tiger, leopard and dholes) is the main cause of 
mortality in sambar, though sambar are also a favourite with hunters and 
poachers. In Kanha, sambar remains were found in nearly 11% of tiger 
scats and 9% of leopard scats analysed (Schaller 1967). In Bandipur 
remains of sambar were found in about 30% tiger scats, 14% leopard 
scats, and 14% dhole scats (Johnsingh 1983). In adjoining Nagarahole 
remains of sambar were found in about 25% tiger scats, 13% leopard 
scats, and 10% dhole scats (Karanth and Sunquist 1995). In Sariska, 
around 51% of the scats of tiger and around 20% of leopard scats 
contained sambar remains (Sankar 1994). Sambar remains were found 
in nearly 14% of tiger scats in Pench (Biswas and Sankar 2002) and 
50% of tiger scats in Ranthambore (Bagchi et at. 2003). 

Mortality of sambar stags is usually high relative to their representation 
in the population (Johnsingh 1983, Karanth and Sunquist 1995). Males 
are said to be more susceptible to predation. Weakened condition after 
rut (Hornocker 1970) and territorial contests (Estes and Goddard 1967, 
Schaller 1967) make males vulnerable to predation. 

Water Use 

Water is an important component of the sambar’s summer home range, 
especially when the temperature is hot. Being an animal of hilly terrain, 
sambar cannot travel long distance to drink water. Unusually large 
aggregations ( > 10 individuals) were in the vicinity of sprouting grass 
(monsoon) and around water holes (summer), as in Bandipur, where 
sambar formed large groups only at water holes and feeding sites 
(Johnsingh 1983). Eisenberg and Lockhart (1972) commented that water 
holes are sites where most sambar in a given area come together at 
dusk to aggregate temporarily, before eventually dispersing for food. 

BEHAVIOUR 

Sambar are predominantly forest-dwellers, favouring the cover of trees, 
venturing out into the open mainly at night, and late at dusk or early dawn. 
They usually rest the whole of the daylight hours (Schaller 1967). 
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CONSERVATION 


Sambar constitute one of the largest, and in turn, the most favoured prey 
species of large carnivores such as the tiger, leopard and dhole as 
reported from Kanha (Schaller 1967), Bandipur (Johnsingh 1983) Rajaji 
National Park (Johnsingh et at. 1993), and Sariska (Sankar 1994). Next 
only to chital, sambar are numerically the second most important prey 
species of the large carnivores of India. In large tracts of forests not 
inhabited by chital, sambar are the mainstay of the prey biomass 
available to carnivores. Taking into consideration sambar’s preference 
for cover and avoidance of disturbance, the abundance of sambar would 
be a reliable indication of the health of a forested area, and it’s potential 
to host adequate carnivore numbers. 
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SPOTTED DEER OR CHITAL 

(Axis axis Erxleben, 1777) 

K. Sankar and B. Acharya 



Order 

: Artiodactyla 

Family 

: Cervidae 

Sub-Family 

: Cervinae 

Genus 

: Axis 

Species 

: A. axis 

Common name 

: Spotted deer 


Conservation Status 
WPA (1972) : Schedule III 

IUCN RED DATA BOOK : Unlisted 
CITES : Not listed 


INTRODUCTION 

Chital or spotted deer (Axis axis) is the third largest deer inhabiting the 
plains and undulating terrain of India. A well-built stag stands 90 cm at 
the shoulder and weighs about 85 kg (Prater 1971). The coat is reddish- 
fawn, spotted with white, and with white underparts. The antlers curve in 
the shape of a lyre, with up to three points on each antler. This popular 
species is a favourite with zoological parks around the world for their 
beautiful appearance and graceful gait. 

GEOGRAPHICAL AND ECOLOGICAL DISTRIBUTION 

Chital is an endemic species of south Asia, occurring in India, Sri Lanka, 
Nepal and Bangladesh (Prater 1934, Schaller 1967). The northern 
boundary of chital’s distribution runs along the foothills of the Himalaya 
from western Assam through West Bengal, Uttar Pradesh and 
















Uttaranchal. The eastern boundary follows western Assam, northern 
Bengal and Sikkim. The western boundary is formed by eastern 
Rajasthan and Gujarat. Chital occur throughout the rest of peninsular 
India sporadically in the forested areas. They are found in a variety of 
forest types in India viz. dry deciduous, moist deciduous, thorn and 
mangrove forests. The introduced chital population in Andaman Islands 
is found in evergreen forests. Eisenberg and Seidensticker (1976) were 
of the opinion that dry deciduous habitats with scrub serves the favoured 
habitat of chital. 

POPULATION 

Chital have declined drastically throughout their range, and are now 
only locally abundant within 123 Protected Areas of India and some 
forest tracts (Source: National Wildlife Database, WII). The strongholds 
of chital where they have been adequately studied are: Corbett (De 
and Spillit 1966), Kanha (Schaller 1967), Bandipur (Johnsingh 1983), 
Nagarahole (Karanth and Sunquist 1992), Sariska (Sankar 1994), Gir 
(Khan et al. 1995), Guindy (Raman 1997), Pench (Biswas and Sankar 
2002), Ranthambore (Bagchi etal. 2003) in India, Chitwan (Mishra 1982) 
and Karnali-Bardia (Dinerstein 1980), in Nepal, and Wilpattu (Eisenberg 
and Lockhart 1972) in Sri Lanka. Introduced chital populations occur 
in USSR, Yugoslavia, USA, Argentina, Brazil, Uruguay, Australia, 
Hawaii and several private ranches in the Western Cape, South Africa 
(Lever 1985). 

ECOLOGY 

Group size and composition 

Chital are essentially social animals, rarely seen as solitary individuals. 
The basic social unit among chital is a matriarchal family group, normally 
consisting of an adult female, her offspring from the previous year, and a 
fawn (Abies 1974). The usual herd is composed of two or more such 
family units and is often accompanied by individual deer of mixed sex 
and age-classes. Chital is known to exhibit a fission-fusion system or 
fluid group formation and dissolution (Schaller 1967, Mishra 1982, Barette 
1991). Depending on various circumstances, a chital group may consist 
of one to 150 or more individuals (De and Spillit 1966, Eisenberg and 
Lockhart 1972, Fuchs 1977, Krishnan 1972, Schaller 1967). The 
composition of chital groups has been observed to change frequently 
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during feeding periods, during the rut when males frequently join groups 
of females (Schaller 1967), or while fleeing from predators (Dinerstein 
1980). These social groupings of chital do not remain permanent (Schaller 
1967, Eisenberg and Lockhart 1972). 

According to Dinerstein (1980), chital group size in Karnali-Bardia (Nepal) 
varied from one to 91 individuals with a mean group size of 10.7. Mishra 
(1982) reported a higher percentage of chital in group size of between 
five to 10 individuals with a mean group size of 7.5 in Chitawan National 
Park, Nepal. Barrette (1991) reported two to 125 individuals in Wilpattu 
(Sri Lanka) with a mean group size of 12. In Nagarahole, where only 4% 
of chital sightings were of single individuals, the mean group size of chital 
was around six, (range 1-81) (Karanth and Sunquist 1992). In the 
scrublands of Sariska Tiger Reserve, Rajasthan, formation of large 
groups (> 20 individuals) occurred in June to August when forage 
conditions improved just after the monsoon rains. These large 
aggregations were attributed to local abundance of forage and predator 
avoidance strategy (Sankar 1994). The seasonal group size in Sariska 
varied from 2 to 88 individuals with an average group size of 7 to 8 
individuals. About two-third of the chital groups observed had less than 
6 individuals. The absence of open grassy patches within Sariska might 
have prevented formation of larger groups. Khan et al. (1995) observed 
chital group sizes ranging from one to more than 50 individuals in Gir. 
Mean group size of chital in Pench, in central India, was 3.4 (Biswas 
and Sankar 2002), while in Ranthambore, the mean group size was 4.6 
(Bagchi et al. 2004). Abies (1974) reported group size of chital varied 
from 2 to 15 individuals in Texas, USA. 

Antler condition and breeding season 

The period of breeding (rut) of chital is determined by the annual antler 
cycle of antler development, the frequency of sexual behaviour, and, 
in a way, the time of fawning. Differences in the onset of the main rut 
and the peak of the rut of chital exist across locations. In Kanha, a 
high percentage of chital bucks were observed in hard antler 
throughout the year (Schaller 1967). The lack of definite season for 
antler shedding in Kanha is perfectly in accord with the observation 
that breeding was not confined to any season but took place through 
out the year, with the activity increasing greatly from March to June, 
peaking in May. In Karnali-Bardia, 100 percent hard antlers were seen 
in the month of July, of which 53 percent of them were seen with 
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antlers > 3 feet (Dinerstein 1980), while in Chitwan the peak rut was 
observed to be between April and May (Mishra and Wemmer 1987). 
In Bandipur the peak rutting season was between April and July 
(Sharatchandra and Gadgil 1975, Johnsingh 1983). However, the 
juvenile and yearling stags peaked their rut 2Vz and five months later, 
respectively, possibly a strategy to gain mating chances at a time 
when the adult males are past their rut, thus avoiding interclass conflict 
for mates. Though chital in Sariska remained in hard antlers throughout 
the year, in summer close to 95 percent of the stags were observed 
in hard antlers, of which about 25 percent of them were with antlers > 
3 feet in length (Sankar 1994). In Guindy National Park, 50% of the 
stages were in hard antlers for nearly the whole of the year, but a 
distinct seasonality existed among age classes of males, with most 
adult stags in hard antler during March-July; the peak rut being May- 
June (Raman 1998). For chital in Texas, USA, the major breeding 
season lasted from late May till August, which included a breeding 
peak (Abies 1974). In Hawaii, USA, the rut was in April through August 
with sporadic mating observed throughout the year (Graf and Nichols 
1966). During the rut, stags bellow and fight to defend small groups 
(harems) of females with which they hope mate. Gestation is 210-225 
days, after which a single fawn is born. Fawns are weaned off at about 
six months, and sexual maturity is reached by the 12th-14th month 
(Prater 1971). 

Sex ratio 

Invariably, the adult sex ratio of chital is biased towards females. 
Schaller (1967) reported sex ratio of 0.6 male :1 female in Corbett 
National Park, 0.7 : 1 in Keoladeo Sanctuary, Bharatpur, and 0.7:1 in 
Kanha. Dinerstein (1980) reported a sex ratio of 0.5 males:1 female, 
and 1 : 0.5 as fema.e to fawn ratio in Royal-Karnali Bardia. In Bandipur, 
the average male : female ratio was 0.6:1, and the female : young ratio 
was 1 : 0.4 (Johnsingh 1983). The male : female ratio in Nagarahole 
(Karanth and Sunquist 1992) was 0.7 : 1. In Sariska, the average male 
: female ratio was 0.4 : 1, and the female: fawn ratio was 1 : 0.2 (Sankar 
1994). Also, new-born fawns were seen all through the year with a peak 
fawning period from December to February. In Gir, the average male : 
female ratio was 0.4 : 1, and the female : young ratio was 1 : 0.2 (Khan 
et at. 1995). The ratio of males to females in Hawaii was 0.7 : 1 (Graf 
and Nichols 1966). 
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Predation and Mortality 

The main causes of death in chital are predation, diseases and accident. 
Occasionally, stags kill each other when fighting. Humans avidly hunt 
and poach chital throughout their range. Chital are known to be 
susceptible to livestock-borne diseases such as rinderpest (Schaller 
1967) and foot-and-mouth disease (Sankar 1994). Accidents especially 
from speeding vehicles are a cause of chital mortality but occur rarely 
within protected areas. Predation is by far the major cause of chital 
mortality. Older chital stags are more susceptible to predation than 
younger stags (Johnsingh 1983, Patel 1992, Karanth and Sunquist 1995). 
This may be due to their being less vigilant during rut, separation from 
the group after rut, or weakening from injuries from conflicts. In Kanha, 
chital remains were found in about 52% of tiger scats and 59% of leopard 
scats analysed (Schaller 1967). In Bandipur remains of chital were found 
in about 39 % tiger scats, 51% leopard scats, and 52% dhole scats 
(Johnsingh 1983). In adjoining Nagarahole remains of chital were found 
in about 31% tiger scats, 44% leopard scats, and 50% dhole scats 
(Karanth and Sunquist 1995). In Sariska, around 54% of the scats of 
tiger and 21% of leopard scats contained chital remains (Sankar 1994). 
Chital remains were found in about 53% of tiger scats in Pench (Biswas 
and Sankar 2002) and 61% of tiger scats in Ranthambore (Bagchi et at. 
2002 ). 

Food habits 

Chital are known to feed on more than 160 species of plants (Schaller 
1967, Johnsingh and Sankar 1991). Schaller (1967) showed that graze 
formed the bulk of the feed of chital, while Mishra (1982) considered 
chital primarily a grazer. On the basis of morpho-physiological ruminant 
feeding types, Hofmann (1985) classified chital as an intermediate/mixed 
feeder. Rodgers (1988) had categorised chital as a generalist feeder, 
with a diet consisting of grasses, forbs, and leaves of woody plants. In 
Sariska, chital was a grazer as long as green grasses were available 
(monsoon and post-monsoon seasons), but switched over to fallen leaves, 
flowers and fruits in winter (Sankar 1994). 

Home range 

In Sariska the mean home range of male chital stag was around 3.5 km 2 , 
and that of a chital doe was around 2.5 km 2 . The estimated annual home 
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range of a chital doe was around 16 km 2 (Sankar 1994). Annual mean 
home range of chital does in Karnali-Bardia was about 1.4 km 2 , and that 
of stags was about 2 km 2 (Moe and Wegge 1994). 

Water use 

Chital usually drink water once a day, and more frequently in summer. 
This has made them inhabitants of forest tracts with widely scattered but 
assured presence of water. 

BEHAVIOUR 

Chital spend a major portion of their life in foraging, resting, and wandering 
within their ranges, with the extent of these activities determined by 
season (Schalier 1967). In a day, peak feeding times are around dawn 
and dusk. They usually have two major resting periods - before dawn 
and mid-day. 

CONSERVATION 

Chital form one of the important prey of top carnivores as is evident from 
studies in Kanha (Schalier 1967), Bandipur (Johnsingh 1983), Rajaji 
National Park (Johnsingh et al. 1993), Sariska (1994), Pench (Biswas 
and Sankar 2002) and Ranthambore (Bagchi et al. 2002). Chital is a 
species that is most amenable to wildlife management practices, and 
just a little effort and care is required to increase the numbers of this 
prolific breeder, in addition to maintaining the grassland-woodland 
interface (edge) habitat so essential for the survival of the species. 
Though the species has thrived well and, is now locally abundant within 
protected areas, the remaining population is highly vulnerable to poaching, 
habitat destructions and livestock-borne diseases. Livestock such as 
buffaloes out-compete chital in forage consumption during the pinch 
season as observed in Sariska (Sankar 1994), making the case strong 
for prevention of livestock grazing where chital is present. As would be 
obvious from the above fact, the conservation and management of chital 
populations is of paramount importance in reducing large carnivore 
depredation of livestock, and, consequently, mitigate the increasing levels 
of human-wildlife conflict. 
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SWAMP DEER OR BARASINGHA 

(Cervus duvauceli Cuvier, 1823) 

Q. Qureshi, V.B. Sawarkar, A.R. Rahmani and P.K. Mathur 



Order 

: Artiodactyla 

Family 

: Cervidae 

Sub-Family 

: Cervinae 

Tribe 

: Cervini 

Genus 

: Cervus 

Species 

: C. duvauceli 

Common name 

: Barasingha 


Conservation Status 

WPA (1972) : Schedule I 

IUCN RED DATA BOOK : Vulnerable (VU Cl) 

CITES : Appendix I 


INTRODUCTION 


The Barasingha or swamp deer (Cervus duvauceli) were once abundant 
throughout the tall wet grasslands of the North Indian Terai, the 
Brahamaputra flood plain, and the Central Indian grasslands bordering 
sal (Shorea robusta) forests. The barasingha has declined over the years, 
as a result of loss of habitat and biotic pressures over much of its former 
range. The species is reported extinct from Pakistan and Bangladesh 
and restricted to few isolated localities in India and Nepal. 

The swamp deer or barasingha is endemic to the Indian subcontinent. 
Three sub species of swamp deer has been identified, Cervus duvauceli 
duvauceli, Cervus duvauceli branderi (Pocock 1946, Ellerman and 
Morrison Scott 1951) and Cervus duvauceli ranjitsinhii (Groves 1981). 
The Barasingha was split into two species duvaceli (northern) and branderi 
(central) on the basis of splayed hooves in case of former inhabiting 
swampy habitat while later have well knit and hard hooves as an 
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adaptation for hard ground (Dunbar-Brander 1927, Pocock 1946 and 
Ellerman and Morrison Scott 1951). In 1982, Grooves further split the 
northern sub species in to two duvauceli (north-western) and ranjitsinhii 
(north-eastern) sub species on the basis of more palmate antlers and 
pelage colour in north-eastern population of barasingha. The barasingha 
measure 180 cm in length, shoulder height 119-135 cm, stags weigh 
170-280 kg and hinds weigh 130-145 kg (Schaller 1967, Prater 1972, 
Gopal 1995). The heaviest stag weighing 256 and 267 kg were reported 
by Maharaja of Cooch, Bihar (1908). The coat is generally brown in 
colour, with males being darker than females. During winter the thick 
brownish coat is developed which is shed on the onset of summer. The 
summer pelage is reddish brown in colour. The underparts, including the 
underside of the tail, are whitish. There is a dark dorsal stripe, on each 
side of which may be a row of faint spots (Dunbar-Brander 1927, Prater 
1971). The antlers are worn only by males, and have twelve or more 
points thus the name Barasingha. The antler grows up to one meter in 
length, the largest measured was 41 inch along (Schaller 1967). 

GEOGRAPHICAL AND ECOLOGICAL DISTRIBUTION 

The northern sub species, duvauceli occurred in tall wet grasslands 
throughout Indus and Gangetic river basins, the eastern sub species 
ranjitsinhii is distributed along tall wet grasslands of Brahmaputra flood 
plains and central sub species branded is distributed along the grasslands 
bordering Sal forest and rivers of central Indian highlands (Lydekker 1898, 
Brander 1923, Burton 1952, Gee 1964, Spillet 1966, Schaller 1967). The 
species suffered major losses during 1930’s to 1960’s owing to major 
change in agriculture practice, as large tracts of grasslands were cleared 
for raising crop and unregulated hunting. Since the time of Schaller’s 
estimate (1967) the areas have undergone considerable spatial and legal 
changes. For the convenience of comparison we considered localities 
as given by Schaller (1967). Schaller had reported barasingha from 15 
localities in India of which 11 were in Uttar Pradesh, three in Assam and 
one in West Bengal. At present the swamp deer exist in only 6 localities 
in Uttar Pradesh, 2 in Assam and none in West Bengal. In Nepal, out of 
four localities reported by Schaller (1967) only two localities now have 
swamp deer. Holloway (1973) had reported one more locality, the 
Katerniaghat Sanctuary in Bahraich district of Uttar Pradesh. 

At present duvaceli is restricted to Jhilmil tal Wildlife Conservation Reserve 
(Uttaranchal) (Sinha, S.P., pers. com.), Hastinapur Sanctuary (Khan A., 
pers. com.), Bijnor Forest Divison, Pilibhit Forest Divison, Kishanpur 
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Sanctuary, Dudhwa National Park, Katerniaghat Sanctuary (Uttar 
Pradesh) in India (Tablel), Sukla Phanta Wildlife Reserve and Karnali 
Bardia Reserve in Nepal. The ranjitsinhiiat present is only found in Assam, 
good population survive in Kaziranga National Park though status in Manas 
Tiger Reserve is uncertain (Table 1). The branderi at present is found only 
in Kanha Tiger Reseve (Madhya Pradesh) (Table 1). 


Table 1. Status of Barasingha in 1965 (Schaller 1967) and present (based 
on Qureshi et al. 1995). 


Location 

1965 

Present(Based 
on Qureshi et al. 

• 


1995) 

Nepal 

Sukla Phanta Sanctuary and 

Kanchanpur 

1000 

1600 

Bardia Division 

200 

50-100 

Banke Division 

A few 

- 

Chitawan Division 

A few 

Extinct 

India 



Uttar Pradesh 



Jaulasal Sanctuary 

Fewer than 100 

Extinct 

Lalkua Sanctuary 

Very few, if any 

Extinct 

Maldhan Sanctuary 

Very few, if any 

Extinct 

Along Ganges River, 

West of Bijnor 

Probably some 

- 

Along Ganges River, 

West of handpur 

100(+)(-) 

- 

Between Hardwar and Luksor 

1 doe shot in 1963 

- 

Dudhwa Tiger Reserve 

-1200 

1200- 1400 

Sonaripur Sanctuary 

Fewer than 50 

- 

South Kheri Forest Division 

Fewer than 200 

- 

Bahdi Tal, 

6 miles west of Belle rain 

A few 

- 

Ghola and surrounding tracts 

800-900 

- 

Kishanpur Sanctuary 

- 

- 

Katerniaghat Sanctuary 

- 

- 

Mirchia, bordering Nepal 

A few 

Extinct 
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Location 

1965 

Present(Based 
on Qureshi et al. 
1995) 

West Bengal 

Jaldapara Sanctuary and 
surrounding forest 

Assam 

A few 

Extinct 

Manas Sanctuary 

Perhaps a few 

Status 

Indeterminate 

Darang Division along 

Bhutan border 

A few 

Extinct 

Kaziranga Sanctuary 

Madhya Pradesh 

200-250 

450 - 500 

Kanha National Park 

-50 

300 - 350 

Motinala and Karanjia ranges, 
Mandla District 

A few seen 

Extinct 

Balaghat District 
between Baiharand Lamba 

Several seen in 

1960 

Extinct 

Near Amarkantak, 

Bilaspur District 

A few 

Extinct 

Near Kota, Bilaspur District 

1 stag shot in 1960 

Extinct 

Madhya pradesh-Orissa 
border Raipur District 

ioo(+)(-) 

Extinct 

West Bastar Division near 

Tekemeta 

4 seen in 1963 

Extinct 

West Bastar Division near 
Kutru in Toynar and 
Bhairamgarh Range 

Rare 

Extinct 


Localities in italics are part of Dudhwa Tiger Reserve 

POPULATION 

Schaller (1967) in 1965 estimated the duvauceli population to be 
between 1400 and 1800 in India and approximately 1600 in Nepal. Sinha 
(1986) had estimated the number of duvauceli in 1972 between 2400 
and 2600 in India and around 1200 in Suklaphanta (Nepal). Ellenberg 
and Baur’s (1987) estimates for Suklaphanta (Nepal) ranged between 
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1300 and 1500. Qureshi et al. (1995) estimated 1500 -2000 duvauceli 
individuals in 1991 for India and 1500-1900 for Nepal (Table 1). At 
present, the population in India is 1800-2400 and 1600-1700 in Nepal 
(Buddhi pers. com.). 

The ranjitsinhi ranged between 200 and 250 in 1965 (Schaller, 1967) which 
increased to 520 in 1972 (Lahan and Sonowal, 1973). In 1978 there were 
700 individuals of ranjitsinhii (Kusvaha and Unni 1986). In 1992 around 
500 animals were surviving (Muley P., pers. com.), Manas had 
approximately 50 individuals (Sharma L., pers. com.) and rest were in 
Kaziranga. The current estimate is 400-500 barasingha in Kaziranga 
National Park (Kaziranga Forest Deptt. records). 

The branded survives only in Kanha. Schaller (1967) in 1965 observed 
fewer than 100 barasingha in Kanha which increased to 200 in 1974 
(Martin 1977) and reached a maximum of 500 in 1988 (Kotwal 1987, Gopal 
1995). The branded reported to be present in Moti Nala Range, Karangia 
Range (Mandla District), Balaghat District, Bilaspur District and West 
Bastar Forest Division (Schaller 1967). In 1974, swamp deer were extinct 
from all these places except Kanha. Schaller (1967) estimated 400-500 
animals surviving in all these localities. The present estimate of population 
is 300 - 350 barasingha in Kanha (Nayak A., pers. com). In 1992 there 
were approximately 50 individuals in five Indian Zoos and 300 in various 
Zoos in North America and Europe 

ECOLOGY 

The Barasingha group size shows marked seasonal changes in response 
to breeding and food availability. The smallest groups (5-15) were formed 
during winter, followed by monsoon (10-25) and summer (10-50) (Martin 
1977, Schaff 1978, Singh 1984, Sankaran 1989, Qureshi et al. 1995). 
The single individuals were observed largely during rutting season (winter 
and late monsoon) and large groups (mean 32, range 2-250) were found 
more common during summer, which is largely a congregations in 
response to new flush in burnt flood plain grasslands (Schaff 1978, 
Qureshi et al. 1995). The all male group is largely seen during summer 
and late winter, while mixed groups are seen through out the year with 
highest proportion in summer. The group sizes were smaller in branded 
in comparison to duvauceli and ranjitsinhii due to small population and 
difference in grassland composition, structure and habitat management 
regime. 
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Barasingha is monoestrous and monotochus in nature, females 

reproduce at the age of 2 to 3 years and males of age grater than 4 
years contribute to breeding (Schaller 1967, Martin 1977, Schaff 1978, 
Qureshi et al. 1995). The gestation period in barasingha is 240 to 250 
days (Asdell 1964). The sex ratio in all three sub species ranged from 
40 to 80 stags per 100 hinds (Schaller 1967, Martin 1977, Schaff 1978, 
Singh 1984, Sankaran 1989, Qureshi et al. 1995). The low male:female 
ratio is attributed to selective predation and poaching. Barasingha 
female including the two year aged female observed to have 
reproductive rate of 20 to 45 fawn per 100 hinds (Schaller 1967, Martin 
1977, Schaff 1978, Singh 1984, Sankaran 1989, Qureshi et a/.1995). 
The barasingha mortality is largely by predation, flooding (duvauceli 
and ranjitsinhii), and poaching. Tiger is a major predator of barasingha, 
there are anecdotal information and reports of kills by leopards and 
wild dogs. Jackal predation on fawns and yearlings has been reported 
by Singh (1985) and Schaff (1978). The frequency of baraingaha kills 
range 25 to 50 percent in different populations (Schaller 1967, Martin 
1977, Schaff 1978, Singh 1984, Qureshi etal. 1995). Predation by tigers 
was observed to be major cause of decline of branded population in 
Kanha National Park. After Kanha management has taken steps to stock 
part of population in enclosure and stopped tiger shows with aid of baits 
which caused unnatural concentration of tigers in grassland, the 
barasingha population has increased (Panwar 1973). Flood is reported 
to be a major catastrophe for ranjitsinhii population in Kaziranga and 
duvauceli populations loose few individuals during every heavy flood 
(Qureshi et al. 1995). Deaths in barasingha due to disease are not 
recorded. Schaller (1967) did mention of abortion of fetus due to 
brucellosis. The barasingha population occur in areas where rinderpest, 
foot and mouth disease, brucellosis, heammorhagic septicimia and 
anthrax were reported in wild as well as livestock populations. The 
ectoparasites like house flies, ticks and lice and endoparsites like 
flukes, lungworms Eucheria coli and Mange are reported to occur in 
barasingha population but no death due to any of these is observed 
(Schaller 1967, Schaff 1978, Arora 1990, Qureshi et al. 1995). 

Barasingha utilize variety of habitat types including open forest where 
grasses are present, maximum abundance was observed in marshy 
and sandy grasslands (Schaller 1967, Martin 1977, Schaff 1978, Singh 
1984, Gopal 1995, Qureshi et al. 1995). Barasingha were seen moving 
through forested habitats when they shift to different habitats as per 
their seasonal needs (Martin 1977, Schaff 1978, Qureshi etal. 1995). 
The composite home range of herds range from 10 to 30 km 2 , annually 


186 Ungulates of India 










Swamp deer 


(Qureshi et al. 1995). Barasingha on an average move 2-3 km (straight 
line) daily and known to move distances of 5-7 km during seasonal 
shifts of habitat (Martin 1977, Schaff 1978, Singh 1985, Sankaran 1989, 
Qureshi et al. 1995). Barasingha is primarily a grazer and largely feed 
on grasses and aquatic plants. Some of the most utilized species were 
Sacharum spp, Imperata cylindrica, Narenga porphyrocoma, Phragmites 
karka, Oryza rufipogon, Hygroryza spp and Hydrilla spp (Schaller 1967, 
Martin 1977, Schaff 1978 and Singh 1984, Moe 1994, Qureshi et al. 
1995). The drinking of water varies with season, twice in winter and 
monsoon to thrice or more in summer. The feeding happens through 
out the day which peaks during 5 to 11 hrs and 15 to 20 hrs. The timing 
varies between seasons, during summer morning feeding ends early 
and evening bout start late (Martin 1977, Schaff 1978, Singh 1984, 
Qureshi et al. 1995). During summer animal do rest under trees shades 
and it is quite common to see them sitting in open. Habitat use is largely 
influenced by food quality. Grassland burning significantly affects the 
movement and choice of food species. Most of the grass species within 
15 days of burning produce succulent and palatable shoots, thus 
barasingha is less choosy during this time (mid winter burning period) 
(Martin 1977, Schaff 1978, Qureshi et al. 1995). The specific habitat 
requirement for rutting is shallow wetland surrounded by tall grasses 
and for fawning the tall upland grasslands (Martin 1977, Qureshi et al. 
1995). Barasingha avoids using areas grazed by livestock. The habitat 
use is largely influenced by food quality. 

BEHAVIOUR 

Barasingha is polygynous, males and females have linear hierarchy 
and during rut males tend to defend females in estrous (Schaller 1967, 
Martin 1977, Schaff 1978, Singh 1985, Qureshi et al. 1995). Stags settle 
dominance by sparring and body size displays amongst them while 
hinds exhibit dominance by pushing other hinds from preferred resting 
or feeding sites, by butting, kicking by foreleg and thumping ground 
(Singh 1984, Qureshi et al. 1995). Mating in duvauceli and branded 
occurs during winter, most of the stags are in hard antler by September 
and they start bugling by then. Bugling peaks during mid October to 
November with earliest call in mid August to as late as mid April and as 
season progresses the evening bugling peak shifts to morning (Schaller 
1967, Martin 1977, Schaff 1978, Singh 1984, Qureshi et al. 1995). The 
rutting starts for duvauceli in August - September, early December for 
branded and April for ranjitsinhir, while antler shedding begins by mid 
January, late April and beginning of October respectively for three sub 
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species (Brander 1923, Finn 1929, Champion 1933, Schaller 1967, 
Prater 1971, Martin 1977, Schaff 1978, Singh 1984, Gopal 1995, Qureshi 
etal. 1995). 

Barasingha are highly fidel in use of rutting grounds, so much so that in 
Kanha and Dudhwa they visit rutting grounds in the midst of agricultural 
fields (Schaller 1967, Martin 1977, Schaff 1978, Qureshi etal. 1995). 
Adult stags generally create wallows by digging soil by antler and fore 
feet, these wallows are churned regularly, stag rolls and urinate in it to 
leave scent secreted by inter digital glands (Schaller 1967, Martin 1977, 
Singh 1984, Qureshi et al. 1995). The stags rub their body and neck 
against tall grasses for marking (Singh 1984). The fight for dominance 
around wallow sites are common (Singh 1984, Qureshi et al. 1995). The 
grass thrasing and carriage of vegetative material on antlers is 
demonstrated to enhance the size profile by barasingha stags (Schaller 
1967, Martin 1977, Singh 1984, Qureshi et al. 1995). The stag sniff the 
genital of hinds, or urine and do flehmen to asses estrous condition in 
hinds (Schaller 1967, Martin 1977, Singh 1984, Qureshi et al. 1995). The 
female behaviour is very subtle and seems to keep track of male 
dominance as they allow largely dominant or other high ranking stags to 
copulate. Barasingha stag approach females with submissive posture, 
outstretched neck with antlers held parallel to ground and ears held 
laterally. The head up display, prancing, calling and chasing happens 
depending upon the response of hinds (Singh 1984, Qureshi etal. 1995). 
Receptive hind generally makes no attempt to escape from dominant stag 
and at times seen following and encircling stag (Singh 1984, Qureshi et 
al. 1995). Hinds have been observed to chase males, avoid mount by 
males and even kick by forelegs, probably the ones not in estrous (Singh 
1984, Qureshi etal. 1995). 

The fawning peak occurs in July to August in duvaceli, September- 
October in branded, and March-April in ranjitsinhii (Schaller 1967, Martin 
1977, Schaff 1978, Singh 1984, Gopal 1995, Qureshi et al. 1995). Hinds 
segregate from herd to give birth in selected tall grass areas and fawn 
remain in this surrounding for approximately 7 to 15 days, fawn is 
introduced to herd as soon as it is able to follow mother (Schaller 1967, 
Martin 1977, Schaff 1978, Singh 1984, Qureshi et al. 1995). Hinds visit 
the hiding sites and make soft moaning calls for fawns to suckle (Singh 
1984, Qureshi et al. 1995). 

Barasingha have keen sense of hearing and smell. Barasingha behaviour 
to detect and communicate danger are, the alert posture with and without 
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tail being raised, thumping ground by foreleg, scanning for danger, alarm 
call, and forming tightly bunched group (Schaller 1967, Martin 1975, 
Schaff 1978, Singh 1984, Qureshi et al. 1995). 

CONSERVATION 

Barasingha population in there current distribution range are largely 
present in protected areas, with exception of Bijnor and Pilibhit 
populations and some populations like that of Dudhwa and Kaziranga 
seasonally move out of protected areas. The habitat of barasingha is 
more threatened being flood plain grassland, change in river dynamics 
due to human developmental activities, increase in siltation and reduced 
flow of water during critical periods of summer. The management earlier 
treated these grasslands as useless (termed blanks) and extensively 
planted and destroyed large areas of habitat. The wetlands used by 
barasingha should be modified by management only after appropriate 
scientific study. The current practice of grassland burning to control 
woody succession need to be done in form of a mosaic. Harrowing should 
be discouraged as it seems to deteriorate grassland condition and 
promote occupation by unpalatable grass species like Cymbopogon spp. 
(Qureshi et al. 1995). Many grasslands and woodland are having a 
problem of weed infestation (like Sesbania spp.) which need to be 
controlled by manual removal. The manual weed removal in Dudhwa and 
Kaziranga yielded good results as it has improved the habitat of 
barasingha. 

Barasingha meat was not considered a delicacy but they were hunted 
and still poached for antler and meat. The populations outside protected 
areas as well as seasonally migrating population need to be protected. 
Barasingha population recovered in most of its range in North and Central 
India once grazing was controlled (Schaller 1967, Martin 1977, Schaff 
1978, Singh 1984, Qureshi et al. 1995). Serious efforts are needed to 
control grazing in Hastinapur, Jhilmil tal and Katerniaghat. There is a 
need to adopt wildlife management aspects in forest working plans to 
address needs of protection and management especially for barasingha 
population in Bijnor and Pilibhit divison. Pilibhit divison has good 
barasingha population and can be upgraded to a conservation reserve 
category. The new relocation sites need to be identified for barasingha 
population of branderi (Kanha) and ranjitsinhii (Kaziranga) to establish 
one or few more sites of these subspecies for long term conservation. 
Barasingha population of Sathiana and some herds of Kakraha move 
out to their traditional breeding grounds, these areas need to be secured. 
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THE GREAT INDIAN ONE-HORNED 
RHINOCEROS 

(Rhinoceros unicornis Linnaus, 1758) 

S.P. Sinha 



Order 

: Perisodactyla 

Family 

: Rhinocerotidae 

Sub-Family 

: Ruminantia 

Genus 

: Rhinoceros 

Species 

: R. unicornis 

Common name 

: Genda or Gainda 


Conservation Status 
WPA (1972) : Schedule I 

IUCN RED DATA BOOK : Endangered 
CITES : Appendix I 


INTRODUCTION 

The Great Indian one-horned Rhinoceros (Rhinoceros unicornis) is 
perhaps the most endangered species of Indian mega fauna and one of 
the five remaining species of rhinoceros of an approximately 30 genera 
that once roamed the world. Rhinoceroses first appeared in the late 
Eocene period. The oldest Indian rhinoceros like species was Brontops 
robustus, but the genus Rhinoceros may be traced back to the Pliocene 
period in northern India, and fossilized remains show that these animals 
were dwellers of riversides and marshes. In India, the rhinoceros has 
an old and traditional-linked history. The representation of the rhinoceros 
ichnographically or its mention in written accounts has been reviewed 
by a number of authors including, Ali (1927), Ettinghausen (1950), Rao 
(1957) and Rookmaaker (1982). Although most of these quote were 
sixteenth and seventeenth century accounts by medieval authors and 
other second hand information, the accounts by Al Beruni and Ibn 
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Batuta, the two historians and scholars of the same period, are among 
the more authentic ones. Akbar the third Mughal emperor of India (1542- 
1605), records the existence of rhinoceros near Sambhal in Uttar 
Pradesh (Jarrat 1949). Another Mughal emperor, Jahangir, records 
them in his memoirs as inhabiting Aligarh in Uttar Pradesh. The historical 
records of distribution of rhinoceros in India and Pakistan are given 
below: 


Historical records of rhinoceros distribution in India and Pakistan 


Country 

Site 

Era 

Reported by 

India 

Ganganagar, Raj. 

3500-400BC 

Banerjee and 
Chakravoorty (1973) 

India 

Langhnaj, Guj. 

Pre-Pottery 

Zuener (1952) 

India 

Lake Kanevel, Guj. 

8000-1200 BC 

Momin et al. (1973) 

India 

Siwalik Hills 

Miocene-Lower 

Baker and Durand 
(1836), 

Falconer and 

Cautely (1847), 
Falconer (1868), 
Lydekkar (1876). 

India 

Mirzapur, UP 

Not Known 

Cockburn (1883) 

India 

Banda, UP 

Not Known 

Cockburn (1883) 

India 

Chirand, Bihar 

c.1700 BC 

Nath (1976) 

India 

Madras, Tamil 

Nadu 

Not known 

Lydekkar (1880) 

India 

Gokak, Belgaum, 
Kar 

Not known 

Foote (1874) 

Pakistan 

Harappa 

2500-1500 BC 

Prashad 1936 

Pakistan 

Mohenjo Daro 

c.300 BC 

Marshall 1931 


A large number of miniature paintings and other objects depicting 
rhinoceroses were made in India between 1500 and 1650 and a famous 
miniature painting of circa 1600, showed Emperor Jahangir hunting 
rhinoceroses. Although animals are easily recognizable as greater one- 
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horned rhinoceros, all three Asian rhinoceros once inhabited the Indian 
subcontinent. The Javan and Sumatran rhinoceros (Rhinoceros 
sondaicus and Diceros sumatrensis) become extinct in India in the early 
part of this century and the greater one-horned rhinoceros is the only 
rhinoceros species left in the wild in the country (Menon 1996). The 
Indian rhino averages 170-180 cm (5 ft 10 inch to 6 feet) at the shoulders 
with a girth of 335 cm (11 ft) behind the withers and weigh around 2 
tons. The great Indian rhino has a single horn which is 35 - 40 cm in 
length. A record specimen exhibited in the British Museum had a length 
of almost 62 cm and a base circumference of almost same. The horn of 
the rhino is not a true horn because it does not have a core of bone. 
The compact mass of keratin fibers not fixed to the skull and rest 
epidermally on a bony cushion. There are numerous instances of rhinos 
losing their horns and being replaced by new one. The average weight 
of an Indian rhino horn is around 750 gms. In international markets of 
far east the price of one kilogram of powered horn cost around 40,000 
US dollar. Such high price lures and proves to be the strongest incentive 
for poaching (Dutta 1996). The growth pattern of rhino horn at different 
age classes is given below: 


Growth pattern of horn in Indian one horned rhinoceros 


Age 

Size 

At birth 

No protuberance 

6 months 

1.1 - 1.65 cm 

1 Year 

3.3 - 5.5 cm 

2 Year 

6.6 - 8.8 cm, basal circumference 17.6 - 22 cm 

3 Year 

8.8 - 13.2 cm, basal circumference 17.6 - 44 cm 

3-20 Year 

19.8 - 22 cm, fully matured horn 

25 - 30 Years 

Reduction in height due to wear and tear 


The skin of this massive creature is divided in to great shields by heavy 
folds before and behind the shoulders and in front of the thighs. The 
fold in front of the shoulders not continued right across the back, a 
distinctive character of this rhinoceros. On the flanks, shoulders, and 
hindquarters, the skin is studded with masses of rounded tubercles. 
With its grotesque build, long boat-shaped head, its folds of armour, 
and its tuberculated hide, the animal looks like a monster of some bygone 
age (Prater 1948). 
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Identifying a male and female rhinoceros in the wilderness is difficult 
when the animal is found in the tall grasslands. But in open areas if 
carefully observed on the basis of genital organs, collar folds and shape 
of the head, one can distinguish between male and female. In case of 
males, collar folds and head is massive as compared to female rhinos. 
In females, the skull is slightly thinner, the base of the horn is narrower 
and the horn is slimmer. However for sub adult rhino and calf such 
determination is impossible without physical examination (Dutta 1996). 

GEOGRAPHICAL AND ECOLOGICAL DISTRIBUTION 

Historically, the range of the great Indian one-horned rhinoceros once 
extended all along the flood plains of the river Indus, Ganges and 
Brahmaputra. Babur - nama has recorded the presence of the rhino in 
Hindukush to the west to the present Indo-Myanmar border to the east. 
The causes of decline of the rhino population in the past were due to 
destruction and fragmentation of rhino habitat primarily for extension of 
agriculture and tea gardens, poaching of rhino for horns and other parts 
attributed to have magical medicinal value, hunting of rhino for sports 
during Mughal period and early days of British rule in India, and later 
during the regimes of the Maharajas, in the last 400 years wiped out the 
rhinos from most of its range of distribution except in pockets left in north¬ 
east in the states of Assam and West Bengal along with Nepal where 
such vestiges of terai constitute the last strong hold for rhinos. 

POPULATION 

Currently, around 2500 rhinos exist in the wild of which over 1500 are 
in Kaziranga NP and over 500 in the Royal Chitwan NP, Nepal. The 
rest are found in small insecure pockets in Orang WLS, Pabitora WLS, 
Assam and Jaldapara WLS, Gorumara NP, West Bengal. The rhino 
population in Laokhowa Wildlife Sanctuary was totally wiped out during 
1983 when 40 rhinos were killed by poachers during the Assam 
agitation. In addition to these wild rhino were reintroduced in Dudhwa 
NP, Uttar Pradesh, India and in Royal Bardia NP, Royal Suklaphanta 
Wldlife Reserve, Nepal. 

ECOLOGY 

The one-horned rhinoceros is largely a grazer. They are associated 
with the water bodies for feeding, wallowing and resting. Mating takes 
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Current status of Indian one-horned rhinoceros in India and Nepal 
(2004) 


Migratory Population 

Katerniaghat WLS, India - 4 rhino 

Natural Population 

Name of the Area 

Number of Rhino 

Total Area 

Kaziranga NP, Assam 

Royal Chitwan NP, Nepal 

Pobitara WLS, Assam 

Jaldapara WLS, West Bengal 

Orang WLS, Assam 

Gorumara NP, West Bengal 

Manas NP 

Laokhowa WLS 

1600 + 

600 + 

78 

65 

46 

32 

Doubtful existence 

No rhino left 

430 km 2 

932 km 2 

16 km 2 

216 km 2 

78 km 2 

8.88 km 2 

Reintroduced Population 

Name of the area 

Rhino Population 

Dudhwa NP/ TR, India 

Royal Bardia NP, Nepal 

Royal Sukhlaphanta WLS, Nepal 

21 

% 

85 

6 


place throughout the year and there is no specific calving season. 
The rhino wallows in lakes, rivers and temporary pools. In Chitwan, 
Nepal, it wallowed most frequently between June and October (51% 
of observations). Heat regulation is probably a major function of 
wallowing, but escape from flies, especially in tall grasslands during 
the monsoon, may also be important (Laurie 1978). The Indian rhino 
is the most aquatic rhino, wade and swim with ease and also feed on 
number of aquatic plants, like Hygrorhyza cristata, Tvoppa spp, Valles 
naria and Nymph. It has been observed that after burning of grassland, 
within a week rhino feed on half burned sward of grasses with dry pith 
and also lick the ash on the ground (Sinha and Sawarkar 1991). Though 
it prefers swamp and grasslands, they can also be found in wood jungle 
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up ravines and low hills (Prater 1948). The age distribution of Indian 
rhinos in Chitwan, Nepal was reported as: 27% sub adults, 32% adult 
females, and 20% adult males and 14% calves, 14% sub adults, and 
65% adults (Laurie 1978). The gestation period is between 16 and 18 
months and single calf is born during the rainy season (Laurie 1978). 
Usually mother rhino keeps her calf away from other rhino and is very 
aggressive. This period is crucial to new born calf as it is vuneralble 
to predation. The causes of mortality among adult rhinos are due to 
disease like anthrax, road accidents, over inundation of water and 
succumbing to injuries caused due to fighting between individuals. 
Males attain sexual maturity at the age of 7 years and females at 5 
years. The longevity or life span of a rhino in the wild is 30-35 years 
and in captivity 47 years. 

BEHAVIOUR 

The one horned rhino is largely solitary in nature and the male and 
female are seen together only during mating season. The one horned 
rhino is not territorial. The home ranges of dominant bulls overlap with 
one another, with ranges of weaker males that do not attempt to mate, 
and with ranges of females. Calf stays with its mother for at least four 
years. From time to time rhino meet with each other in the common 
ground like grazing areas and wallow sites and stay together without 
showing any aggression. It has been observed in Kaziranga NP when 
32 rhino were wallowing in a small pool of water and were tolerant to 
each other (Deb Roy pers. com.). 

Mating in rhino is initiated by female which runs around potential breeding 
male by making loud sound and frequently squirting urine and some 
time pushes the male. Male rhino chases female rhino for hours till 
female rhino get exhausted and stays in one place and then mating 
takes place. 

Mother always tries to keep away her calf from the male. The moment 
mother becomes conscious of presence of male near her calf it chases 
away the male. Male calf when separated from mother usually makes 
company with other young male but keeps itself away from dominating 
male of the area. Communication between rhinos is through audible and 
ultrasonic sound in varied frequencies. Rhino can identify each other by 
sniffing the pedal gland secretion left behind on the path ways. 
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CONSERVATION 

Despite of the efforts as provided by the field staff to protect the species, 
persecution of this animal still continues due to rising price of its horn in 
the international markets especially in the far - east countries for preparing 
oriental medicines. In Kaziranga NP from 1983-89, a total of 235 rhinos, 
were killed by the poachers for horns. New ways of poaching rhinos by 
electrocution in Kaziranga NP and Pabitora WLS, Assam and using 
pesticide in Jaldapara WLS in West Bengal were reported (Menon 1996). 

Considering their small and isolated population in the existing ranges, it 
is recommended that reintroduction of the species in suitable habitats in 
its former range of distribution is the need of the hour. The IUCN Rhino 
specialist group and Rhino Sub- Committee of the Indian Board of Wildlife 
(IBWL) recommended the establishment of an additional rhino population 
in India. The Dudhwa NP fulfilled all the criteria required for the 
reintroduction among the various sites surveyed in India by a panel of 
experts. Thus, Dudhwa NP becomes the first and currently the only site 
of reintroduction of the rhinos in India during 1984-85. Other reintroduced 
rhino population exist in Royal Bardia NP and Sukhlaphanta WLS in Nepal 
and reintroduction of rhinos took place between 1986 and 2004. The 
reintroduction of rhino in Dudhwa NP took place in two phases. The first 
phase in 1984, in which five rhinos comprising 2 males and 3 females 
were captured and translocated to Dudhwa from Pabitara WLS, Assam. 
These animals were released in the Rhino Reinfroduction Area (RRA) in 
a specially constructed stockade for health care and for experiencing 
fence before final release in to the main fenced area of RRA. In the second 
phase in 1985, four female rhinos were translocated from The Royal 
Chitwan NP, Nepal. In 2004, after 20 years of reintroduction in Dudhwa 
NP, rhino population raised to 18 from a founder population of 5 rhinos 
(one male and four female) after facing number of set backs ( Sinha and 
Sawarkar 1991, 1992, Sinha et al. 2001, Pluhaeek and Sinha 2002). 

In Nepal, in 1986, a total of 13 animals (5 males and 8 females) were 
captured from Suaraha area of Royal Chitwan NP and successfully 
released in the alluvial flood plain of the Karnali River in The Royal Bardia 
NP. Similarly, in 1991 another batch of 25 animals (8 males and 17 
females) were captured from the same area and released into Royal 
Bardia National Park (Maskey etal. 2001). Later in 1999, four males were 
released in the RBNP. In the year 2000, a total of 20 animals were captured 
from Chitwan and released in RBNP and four in Royal Suklaphanta 
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Wildlife Reserve. In the year 2001, five more rhinos were translocated 
from Royal Chitwan NP to The Royal Bardia NP (Maskey et al. 2001). 
The governments of India and Nepal are already providing considerable 
funds to conserve the rhino and their habitats and have been successful 
in in-situ conservation. Because of the demographic pressures, to carry 
this success in to the next millennium, the efforts of the Governments of 
India and Nepal should be augmented with International funds. 
Conservation success achieved in India and Nepal in case of the Rhino 
has been possible due to extraordinary dedication and commitment of 
the field staff. The service conditions of these field staff who are the 
guardians of the world’s heritage requires to be adequately upgraded in 
order to commensurate with their selfless struggle. Though it is a mega 
herbivore, very little research has been conducted on this species. There 
is a need for further research on this species to study the food habits, 
home range, habitat use, behaviour etc. to strenghen our knowledge 
required for better management of rhino habitats. 
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WILD PIG 

(Sus scrota Linnaeus, 1758) 

N.P.S. Chauhan 



Order 

: Artiodactyla 

Family 

: Suidae 

Sub-Family 

: Suinae 

Genus 

: Sus 

Species 

: S. scrota 

Common name 

: Wild pig 


Conservation Status 
WPA (1972) : Schedule III 

IUCN RED DATA BOOK : Lower risk 
Citis : Not listed 


INTRODUCTION 

The wild pig, Sus scrota Linnaeus, belongs to the Order Artiodactyla, 
Family: Suidae, Sub family: Suinae and Sub order: Suiformes. The wid 
pigs are ungulates native to Eurasia. The race found in India is Sus scrota 
cristatus. The wild pig is Schedule III species of Wildlife Protection Act, 
1972. 

Several different words in English identify different types of pigs eg. Boar 
- an adult male pig, Sow - an adult female pig, Piglet/farrow - a juvenile 
pig, Shoat - a young pig between 100 to 180 lb (50 to 90 kg), Gilt - an 
immature female pig, Barrow - a castrated male pig, Hog - synonym for 
wild pig in the United States; in its original sense it means a castrated 
boar and Swine - synonym for pigs (plural). 
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DISTINCTIVE CHARACTERS 


The wild pig has distinct sparser coat and fuller crest or mane of black 
bristles reaching from the nape down the back. The colour of the animal 
is black mixed with grey, rusty brown and white hairs. The young are 
brownish and grown up pigs are grayish in colour. New born wild pigs 
are brown with light or black stripes on its back. An elongated head with 
an abruptly truncated mobile snout ending in a flat disc having the nostrils 
is distinct in pigs. A well-grown male stands 90 cm. high at the shoulder 
and its weight may well exceed 230 kg. The wild pigs have incisor teeth 
in the upper jaws. Their molar teeth when unworn are capped with small 
hillock-like columns. The tushes (canines) are well developed in the 
males. The lower tusks grow as long as 32 cm. on the outside curve. 
Both the upper and lower tushes curve outwards and project from the 
mouth. As they are not ruminants, their stomach is much less complexed 
and consists of a single chamber. Their feet are narrow and have the 
bones of the four toes complete. The petty toes are completely developed 
but do not touch the ground while walking. The cannon bones are not 
developed in the feet. 

DISTRIBUTION 

The wild pig is one of the most widely distributed terrestrial mammals, 
and has by far the largest range of all Suiformes. This range has been 
greatly expanded by humans. The species now occurs in pure wild or 
barely modified feral form on all continents except Antarctica, and on 
many oceanic islands. It is found throughout the steppe and broad-leaved 
forest regions of the Palaearctic, from Western Europe to the Erstwhile 
Soviet Far east, extending southwards as far North Africa, the 
Mediterranean basin and the Middle east, through India, Indo-China, 
Japan, Taiwan and the Greater Sunda Islands of South-east Asia. It is 
common in the whole of India except Jammu and Kashmir, upper 
Himalayas and desert, Sri Lanka, Burma and Tenasserim, Syria and part 
of the Malay Peninsula. 

HABITAT 

The wild pigs occupy a wide variety of habitats, from semi-desert to 
tropical rain forests, temperate woodlands, grasslands and reed jungles, 
and often venturing into agricultural land to forage. After rainy season, 
they are commonly seen in crop fields. They have always been associated 
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itself with man, and successfully utilises the human altered landscape 
(Fadeev 1981 and Erkinaro et at. 1982). Being a resilient and fast 
breeding animal, it is capable of expanding and establishing its population 
in new areas (Erkinaro et at. 1982 and Ahmed 1991). The species is 
also known for its biological and ecological adaptability (Tisdell 1982 and 
Ramdas 1987). 

GROUP SIZE AND ACTIVITY PATTERN 

Wild pigs are gregarious, forming herds or ‘sounders’ of varying size 
depending on locality and season, but usually of between 6 and 20 
individuals, though aggregations of over 100 individuals have been 
reported (Prater 1980, Lekagul and McNeely 1977, Briedermann 1990). 
The basic social unit is a nucleus of one or more females and their last 
litters. Wild pigs display great intelligence. The sense of smell is acute, 
and the eyesight and hearing is moderate. They are normally most active 
in the early morning and late in the evening, though they become 
nocturnal in disturbed areas, where activity usually commences shortly 
before sunset and continues throughout the night. They spend 4-8 hours 
for foraging or travelling to feeding areas. 

FOOD HABITS 

They are omnivorous, living on crops, roots, tubers, fruits and carrion. 
The stomach and fecal matter analysis indicated that vegetable matter, 
fruits, seeds, roots and tubers, constituted about 90% of the diet (Spitz 
1986). No animal is more destructive to crops than pigs. 

Whereas a study on the Indonesian wild pig, Sus scrota vittatus in the 
Ujung Kulon National Park indicated that these animals were 
predominately frugivorous, feeding on about 50 species of fruits, 
especially Ficus species, and that they were important seed dispersal 
agents (Pauwels 1980). An analysis of the stomach contents of wild pigs 
in West Malaysia revealed that sugarcane, tapioca and rice were the 
commonest food items, but usually more than one type of food had been 
eaten, even where a single cultivated crop was abundant (Diong 1973). 
Other items commonly consumed by these pigs included soil, 
earthworms, roots and other vegetable matter and in mangrove areas, 
molluscs, crabs and other arthropods and even fishes. 
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Wild pigs have also occasionally been reported to predate larger 
vertebrates, such as deer fawns and tethered goats (Hoogerwerf 1970). 
A large boar in Royal Chitwan National Park, Nepal was seen to scare 
away a leopard from its kill, a domestic buffalo calf, and then it partly 
consumed the prey (William Oliver pers. obs.). Feeding is generally a 
social activity; even solitary males may join feeding groups, which 
also provides an opportunity for display and other agonistic behaviors 
(Beuerle 1975). 

REPRODUCTION 

Wild pigs are prolific breeders and apparently breed throughout the year. 
The reproductive activity in pigs tends to be seasonal and positively 
correlated with the relative availability of food or climatic factors. In central 
India, the majority of young ones are born in two periods, shortly before 
and shortly after the rains. In tropical countries, such as Sri Lanka, peak 
estrous activity has been recorded during the wettest months i.e. 
November and December (Santiapillai and Chambers 1980). However, 
social organization may also play a role in modulating the timing of 
reproductive events, since furrowing is often synchronized amongst 
females in the same social groups, which suggests a mechanism for 
synchronizing the onset of estrous (Spitz 1986). Boars and sows are 
known to collect in large assemblies when pairing. They congregate in a 
circle, the master boars remain in the centre. 

Annual recruitment in to the total population depends on reproductive 
rate i.e. the number and prolificacy of females, and juvenile mortality; 
both of these factors may be influenced by the availability of food and 
other external factors (Spitz 1986). The period of gestation is four months 
and four to six young ones are born at a time. In Western Europe, litter 
size is usually between 4 and 7 piglets (Briedermann 1990). Harrison 
and Bates (1991) reported occurrence of 5 and 7-10 piglets per litter as 
being usual in Iraq and Armenia respectively. The mother shelters them 
in a heap of grasses or branches which she builds before uttering. After 
breeding, the big boars live alone or in company of another of equal size 
or with one or two sows. 

CAPTIVE BREEDING 

Among all 10 wild pigs species with exception of Sus domesticus, the 
Sus scrofa is by far the most widely maintained and bred in captivity, 
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though general perceptions about the relative abundance of this species 
has resulted in diminished interest in its propagation. Many zoos, 
particularly in Western Europe, have therefore disposed of their stocks 
of these animals, mostly to ‘wild boar breeding farms’, which have 
escalated in number to meet growing demands in the gourmet meat 
markets and for commercial diversification. In addition, increasingly 
restrictive quarantine and other veterinary regulations pertaining to the 
international movements of all live suids, have made it extremely difficult 
to establish new breeding programs. 

HUMAN-WILD PIG CONFLICT 

Wild pigs invade human habitation, agricultural and horticultural farms 
and feed on different crops. Occasionally wild pigs attack on people and 
cause injury due to mere confrontation. Human casualties by wild pigs 
are widespread in different parts of the country. A survey conducted in 
the state of Madhya Pradesh showed 58 human casualties due to wild 
pigs in and around 12 protected areas and forest divisions during 1989 
to 2000 (Chauhan and Rajpurohit 1996, 1998). Most of these cases 
occurred inside forests and resulted in to severe injury. In Noradehi 
wildlife sanctuary and Chindwara West forest division, seven and five 
human casualties by pigs respectively were recorded. During 1991-1992, 
two cases of human casualty by wild pigs were recorded in Almora forest 
division, Uttaranchal state. Few sporadic cases of wild pig attacks were 
reported from different sates. 

Wild pigs notoriety as a crop pest is universal (Tisdell 1982). They cause 
extensive damage to agricultural crops and utilise the agro-ecosystem 
for food resource and shelter. Presently the wild pig populations are 
fragmented and relatively isolated all over. Some of these isolated 
populations became locally overabundant and depend upon agricultural 
crops especially in and around protected areas or managed forests for a 
major part of their food requirement. Besides agricultural crops, they 
cause damage to ground vegetation, orchards, forest plantations and 
possibly act as carrier of some infectious diseases. 

Wild pigs raid crop fields in groups, and feed on variety of crops. 
Damage to Triticum aestivum, Oryza sativa, Zea mays, Saccharum 
officinarum, Arachis hypogea, Cicer arietinum, Brassica compestris and 
Sorghum vulgare varied from 5-30% across the country. Eleusine 
coracona, Phaseolus radiatus, Glycine max, Sesamum indicum, Lens 
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esculenta and Ipomoea batatas showed insignificant damage i.e. only 
5-8 %. Damage was very high in crop fields close to forest areas 
(Chauhan and Rajpurohit 1996, 1998). Crop raiding was observed 
generally during night. Almost all phenological stages were fed upon 
by wild pigs, but the early tender stage and crop maturation stage when 
grain panicles were formed were highly preferred. As a result, there 
has been increasing trend in the human-wild pig conflict in and around 
protected areas, managed forests and human settlements throughout 
the country. Despite of this fact, management of this species hitherto 
has not been attempted in India because the information available on 
ecology and behaviour is inadequate for management of this species. 
This task has become even more difficult and challenging in situations 
where people’s interests come in way of wildlife needs. Consequently, 
the conservation efforts for the endangered species are adversely 
affected every where. 

The environment, socio-cultural and agricultural practices in Europe, 
Australia and America are different, and thus the conflict mitigation 
strategies developed elsewhere have limited scope of use in our 
situations. Construction of rubble or stone wall or digging of trenches for 
wild pigs is expensive. Terrain, local development, cropping pattern make 
the use of above control measures very difficult. Pig bombs are illegal 
and dangerous. Trapping and snaring of pigs for contraception purpose 
and using cost-effective barriers for controlling wild pigs have a wide 
scope, and seem to have the potential to develop as effective 
management tool to control the wild pigs. The success of this operation 
can help in reducing the crop depredation and thus mitigating human- 
wild pig conflict. 

In India, farmers employ different crop protection measures to protect 
their crop from wild pigs. Crop damage is generally contained by lighting 
fire at some places in crop field, and guarding crop fields sitting on 
elevated platforms during nights with light. They manually guard their 
farms, use ingenious noise making systems, fire crackers and even guns 
to create psychological barrier, to scare away wild pigs from farms 
(Ahmed 1991). At times pig bombs are also illegally employed to eliminate 
wild pigs. The forest department helps in crop protection by deputing 
crop watch guards in highly impacted areas and providing torches and 
fire crackers to farmers in few places to scare away wild animals. Barbed 
wire fence is also used to contain crop damage by wild pigs. Crop 
protection trench (CPT) with 1 m depth, 1.2 m breadth and 1 m bund 
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height and rubble wall with 1.5 m height and 1 m breadth are the two 
commonly used barriers for crop protection. A six strands electric fence 
of about 2 km length was installed around Talla village boundary of 
Bandhavgarh National Park to contain crop damage by chital and wild 
pigs. Despite local efforts to control wild pigs, it continues to remain a 
problematic animal. The propensity of wild pigs to overcome deterrents 
is a behavioural adaptation, about which very little is known. Wild pigs 
getting used to firework bluff is again a behavioural adaptation acquired 
after learning that the noise is not physically harmful. This aspect of 
behaviour makes it a difficult animal to manage. There is no empirical 
data that could help us understand how wild pigs develop behavioural 
adaptation, which enable it to use agro-ecosystem despite crop 
protection measures. 

According to Mackin (1970), Andrzejwski and Jezierski (1978) and Genov 
(1981), the damage to crops increases when there is less natural food 
available in forests and artificial feeding of wild pigs could reduce crop 
damage. Hone and Atkison (1983) reported fencing to control feral pig 
movement. Poisoning campaign was adopted to eliminate wild pigs in 
the sugarcane area of Pakistan (Shafi and Khokhar 1986). Reduction in 
feral pig density by snaring has been reported by Anderson and Stone 
(1993) and Choquenot et al. (1993). Development of trapping technique 
to manage wild pigs has the potential to develop an effective applicable 
management tool. 

To mitigate the problem cost-effectively in specific situations, it is 
necessary to have information on the ecology and behaviour of wild pigs 
within protected areas and outside village interface man-altered 
fragmented areas, and nature and extent of crop damage problem and 
socio-economic aspects of crop losses. This will allow determination of 
locations of maximum and minimum disturbance, and possible sites for 
pig damage control. Considering wild pig habits and widespread nature 
of the problem, it is imperative to have an effective wild pig control 
programme. The ecological and management considerations will provide 
a basis for developing an action plan to mitigate the problem effectively 
and on a long-term basis. 

RESEARCH ON WILD PIGS 

There is no systematic study on the ecology and behaviour of wild pigs 
especially with respect to agricultural crop damage and economic losses 
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in man-altered protected areas-village interface situations. The research 
conducted in India so far includes only few ecological parameters, and 
they are not management oriented. There is paucity of information on 
wild pigs from Indian sub-continent; the available information is 
fragmentary (Anon 1890, Mason 1893, Brander 1923, Ali 1927, Morris 
1929, Rao 1957, Schaller 1967, Santiapillai and Chambers 1980, Prater 

1980, Tiwari 1985, Shafi and Khokhar 1986, Ramachandran et al. 1986, 
Ramdas 1987, Ahmed 1989, 1991). Aspects of man and wild pigs 
interaction on the western ghats of south Maharashtra has been briefly 
studied by Ahmad (1991). The bulk of classical and applied scientific 
investigations on the wild pigs are by and large confined to Europe, North 
America, New Zealand and Australia. The research findings have little 
or no application in India due to different environmental, socio-cultural 
and agricultural practices. 

American literature on feral pigs, Sus scrofa, mostly deals with 
distribution, morphology, ecology, habitat, feeding and foraging impact 
on native flora and management aspects (Matschke 1967, Barret 1970, 
1978, Pine and Gerdes 1973, Bratton 1975, Wood and Roark 1980, 
Baber and Coblentz 1986, 1987, Anderson and Stone 1993). 
Occurrence, migration, ranging pattern, habitat, feeding, mortality, 
reproduction, hunting and management have been studied by many 
European authors (Fedyushin 1964, Miroslov 1965, Rakov 1970, Makin 
1970, Fadeev 1973, 1975, 1981, Jezierski 1977, Andrejewski and 
Jezierski 1978, Genov 1981, Erkinaro etal. 1982, Kratochoil etal. 1986, 
Dardaillon 1986, 1988, Gerard et al. 1991). Australian literature pertains 
to the impact of feral hogs on the native flora, agriculture, animal 
husbandry and management (Giles 1978, Griggs 1981, Pavlov et al. 

1981, Pavlov and Hone 1982, Tisdell 1982, Woodall 1983, Mcilory 1983). 

MAJOR THREATS 

Habitat destruction and hunting pressure, either for food, sport or in 
reprisal for crop damage, are the major threats to this species, particularly 
in areas near human habitation. Illegal hunting of wild pigs is reported 
from in and around protected areas and managed forests in the Indian 
subcontinent. Wild pig has been one of the most important target species 
for recreational hunting. Over-hunting and changes in the landuse pattern 
have resulted in the fragmentation of its range and its extermination 
throughout the British Isles, Scandinavia, parts of North Africa, and many 
parts of its range in the Russia and northern Japan. Nevertheless, the 
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species remains widely distributed and is often locally abundant. As a 
result of its depredations on agricultural crops, it is regarded as a pest in 
many countries and remains unprotected outside wildlife reserves or is 
managed as a game animal. 

In India, no animal is more destructive to agricultural crops than wild 
pigs and it is impossible to make a plea for its protection (Prater 1980). 
In the Pul-i-Khumri district of Afghanistan, decrease in the numbers of 
wild pigs was due to the draining of marshlands for agricultural purposes 
and hunting by Europeans in the 1950's (Hassinger 1970). But they 
were still numerous in other adjoining districts where they increasingly 
raided crop fields and caused serious damage during the crop 
harvesting time. In many parts of Perak and Johore in West Malaysia, 
wild pigs (Sus scrota vittatus) populations declined drastically as a 
result of increased hunting pressure, particularly for commercial 
purposes (Diong 1973). Nevertheless on account of extensive damage 
caused to a variety of crops, including sugar cane, tapioca, rice and 
coconut by wild pigs, they are still included in the Agricultural Pest 
Ordinance, 1977 in Malaysia. Lay (1967) also reported the damage to 
crops by wild pigs in Iran which brings great wrath upon them from the 
local farmers. In Pakistan, the expansion of the sugarcane industry 
during 1960-1970 brought about local increase in the numbers of wild 
pigs, Sus scrota davidi (Shafi and Khokhar 1985). They cause 
considerable damage in the cane fields, which led to more and more 
use of poison baits by farmers for killing the pigs. 

Wild pigs are also susceptible to a variety of highly contagious diseases 
which can decimate their populations. Santiapillai et at. (1991) referred 
to a catastrophic crash in the wild pig population owing to an outbreak of 
swine fever during 1989 in Ruhuna National Park, Sri Lanka, but the 
population apparently recovered. Many wild pigs are also reported to 
have died during an outbreak of disease in the Kanto region on Honshu 
Island, Japan during 1877 (Yanagida 1913). 

CONSERVATION STRATEGIES 

To safeguard wild pig populations, protection and improvement of the 
habitat throughout its range of distribution is necessary. The wild pig 
populations are well protected within protected areas and managed 
forests in India, but the peripheral populations need to be monitored and 
protected from illegal hunting practices. 
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The action plan priorities for this species focus on threats from habitat 
loss, over-hunting, hybridization with domestic pigs, and introduced 
diseases.. Other priority recommendations include the need for 
additional data on the distribution and status of species; the resolution 
of questions relating to the genetic distinctness and range limitations 
of some of the continental races; and the ecological and genetic 
relationships between this and other species of Sus in those areas where 
sympatry occurs. 

Some practical measures have been taken for the specific purpose of 
conserving wild pig populations, except maintaining stock levels for 
sport hunting. Genov et at. (1991) reported a gradual increase of the 
wild pig population in Bulgaria during 1950 following legal measures to 
regulate hunting, and because of the reintroduction of animals from 
breeding farms. There may be some other factors also operating for 
recovery of these pig populations. Similar cases of increases in the 
local wild pig populations have also been described in Spain, France, 
Switzerland, Czechoslovakia and eastern Russia by Sciez-Royuela and 
Tellerfa (1986). 

RESEARCH PRIORITY 

1. Information is lacking on the distribution, status and future 
management needs of these animals. A study to assess current local 
attitudes towards wild pigs, current population trends and extent of 
illegal hunting is important. 

2. Efforts should also be made to resolve outstanding questions relating 
to the genetic distinctness and range limitations of many of the 
continental races, which are poorly understood at present. 

3. Promote further research on the ecology and physiology of all less- 
studied populations, particularly those in extreme habitats, man-altered 
situations or in areas of sympatry with other species of Sus. 

4. Mitigation of human-wild pig conflict for long-term conservation of the 
species. 
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UNGULATES OF WEST BENGAL AND 
ITS ADJOINING AREAS INCLUDING 
SIKKIM, BHUTAN AND BANGLADESH 

N.C. Bahuguna and J. K. Mallick 


INTRODUCTION 

The Himalayas separates Palaearctic region from the Oriental region. 
The Oriental region is further divided into three sub-regions: Indian 
Peninsular, Malayan and Himalayan Montane sub-region. Thus the fauna 
and flora of the West Bengal is the representatives of all these regions. 
Although small, the state of West Bengal can be classified in to four 
zoogeographic regions, which resemble more outside the state. The 
fauna and flora of Darjeeling hills resemble more to the fauna and flora 
of Sikkim and Bhutan than the other fauna of the State. Similarly, there 
is resemblance between north Bengal and Assam, south west Bengal, 
Bihar, Jharkhand and Orissa, and Sundarbans of India and Bangladesh. 
Past records show that a variety of animals representing vast tracts of 
all these Zoogeographic regions were found in this State. In course of 
time, the rich flora and fauna gave way to increasing human pressure. 
The status (past and present), distribution and population of all ungulate 
species in West Bengal are discussed. 


THE GREAT INDIAN ONE-HORNED RHINOCEROS 
(Rhinoceros unicornis Linnaeus, 1758) 

Distribution : Past and Present 

Jalpaiguri (Gruning 1911, Hunter 1876). Past distribution within state 
is in Darjeeling (Hunter 1876), Cooch Behar (Campbell 1907, Bhaduri 
1966, Hunter 1876), Malda (Sengupta 1969, Hunter 1876), Murshidabad 
(Agrawal et al. 1992) and also Sundarbans. Sengupta (1969) mentions 
presence in Malda although very rare. Bhutan (Bhutan govt, records). 

Presently species is distributed in JWLS, GNP and CWLS (Agrawal et 
al. 1992). CWLS, JWLS and GNP (Respective Management Plans). 
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Status 


Endangered in the State (Agrawal et at. 1992). In the past, species 
was covered under a special Act - The Bengal Rhinoceros Preservation 
Act of 1932. Population greatly decreased due to hunting. Maharaja of 
Cooch Behar (1908) killed more than 207 rhinos between 1871 and 
1907 in forests of Cooch Behar and Buxa. According to Hunter(1876) 
big games in Malda district included rhinos were very rare due to 
deforestation (Banerjee 1966). There were about 200 rhinos in Torsa 
region and a dozen or so in other pockets in North Bengal in 1920 
(Fawcus Committee Report). In later part of nineteenth century, a 
sportsman in Bengal Doors (a Planter) fired about 100 shots at rhino in 
one day killing five and wounding more than 25 (Dey 1987). Shebbeare 
and Roy (1948) report of about eighty rhinoceroses prior to 1930, but 
poachers killed about 50 rhinoceroses. Avari (1957) reports decrease 
in population reducing to less than a dozen due to poaching in thirties. 
In 1933, T.V. Dent collected about 50 skulls. Roy was made Honorary 
Game Warden of Jaldapara and scarcely ever saw a rhinoceros until 
1936. There were about 25 rhinos in Hasimara (JWLS) in 1942 (Ahmad 
1981). Annual report of 1936-37 mentions, although common in 
Jalpaiguri, the species showed tendency to extinction up to 1932 due 
to heavy poaching and since 1933 population began to increase in Buxa. 
Population had swelled to about 60 by the end of forties. Ahmad (1941) 
reports of about 60 to 70 rhinos in the State. Anon (1954) mentions of 
some rhinos in Sankosh region of Jalpaiguri and a few scattered in 
Cooch Behar forests. The population increased up to 76 in 1966-67. 

Pollock found the animal extremely plentiful and shot 44 in seven years 
(Stracey 1951). Gee (1952) mentions presence of 25 rhinos in Cooch 
Behar. Rao, in his inspection report, mentions rhino in Bhutri and Khairbari 
in 1954. Annual report of 1953-54 mentions 56 or more rhinos in Jaldapara. 
Report of 1954-55 shows presence in Barobisha and Balapara areas along 
Gholani River and probably only 3 (a male, a female and a calf) in 
Gorumara. But population was 5 as per the Report of 1955-56 and 4 as 
per the Report of 1956-57. Bist (1997) reports presence of rhinos in Buxa 
(Panbari and South Bholka blocks) before 1968. Annual Report of Wildlife 
Preservation in West Bengal for 1967-68 shows this species in Buxa 
Division. The Report mentions increase in Patlakhawa population. 
Presence in Nathua forests reported 1981. Last rhino in Patlakhawa (Cooch 
Behar) killed in 1985. In 1986, the population in Jaldapara again reduced 
to just 14. Considered an extinct species in Sundarbans (Ghosh, 1997). 
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Blyth (1862) mentions it quite common in eastern Sundarbans and also in 
Rajmahal hills of Bengal (now in Bangladesh).’ln 1984, a large bone of a 
rhino collected at Bakkhali area of Sundarbans; doubted by ZSI to be the 
remains of R. unicornis. Common in Bangladesh Sundarbans till 1908 (Khan 
1982). Presence of rhinoceros throughout north India reported up to 16 th 
century (Rookmaaker 2002a). For genetic improvement, two rhinos 
procured from Guwahati Zoo and released one each in Gorumara and 
Jaldapara in fenced area. 

Population 

Census figures 1964- 72, 1975- 23, 1978- 19, 1980- 32,1985- 22, 1989- 
39, 1992- 44, 1996- 57, 1998-75 (JWLS = 56, GNP = 19) and 2002 -84 
in JWLS (27 male, 11 female, 2 unknown sex, 6 subadult male, 2 
subadult female, 2 subadult unknown sex, 16 female with male calf, 4 
female with female calf and 14 female with sex unknown calf) and 22 in 
GNP (6 male, 11 female and 5 calves). 


THE WILD PIG 

(Sus scrota cristatus Wagner, 1939J 

Distribution : Past and Present 

Wild pigs are distributed in Darjeeling, Jalpaiguri, Cooch Behar, Malda, 
Birbhum, Murshidabad, Nadia, Bardwan, Bankura, Purulia and N & S 
24-Parganas (Agrawal et al. 1992). Darjeeling and Jalpaiguri (Hunter 
1876). 24- Parganas (De 1994). Dinajpur and Malda (Allen et al. 1993). 
In past, recorded from Malda, Murshidabad, Nadia and Midnapore also 
(Baker 1886). Bangladesh (Agrawal et al. 1992). Widely distributed in 
forests excepting very high mountains. O’Malley (1907) mentions 
occurence up to 8000 ft. Sikkim (Avasthe and Jha 1999). Bhutan 
(Bahuguna pers. com.). 

Wild pig has been reported from the areas of MWLS, GNP, JWLS, 
NVNP, SWLS, LWLS, HWLS, STR, BTR and CWLS (Respective 
Management Plans). 

Status 

Very common in state and has relatively high abundance in Darjeeling 
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and Jalpaiguri. Causes extensive damage to crop in Darjeeling. 
O’Malley (1911) reports abundance in Midnapore. Bhattacharya et al. 
(1985) mention common in Purulia. Recorded from all districts but now 
restricted to Darjeeling, Jalpaiguri, Purulia, West Dinajpur and N. and 
S. 24- Prg. Common in hills and Sundarbans of Bangladesh (Khan 
1982). 

Population 

1989-2305; BTR in 1995-2600 and STR- 12000 (De, 1990). There are 
200 to 225 in Wildlife Division-1, 250 to 280 in Wildlife Division-11 (in 
GNP), 180 to 200 in Kurseong Division, 300 to 350 in Jalpaiguri Division 
and 15 to 20 wild boars in Baikunthpur Division according to Census 
figure of 2002. Report for 2001 of Department of Forest, Bangladesh 
mentions Sunderban population ranging from 20,000 to 25,000. 


THE CHITAL OR SPOTTED DEER 
(Axis axis axis Erxleben, 1777) 


Distribution 

Widely distributed in Bengal especially in Purulia, Birbhum and Nadia, 
N. & S 24- Parganas (Agrawal et al. 1992). 24- Parganas (De 1994). 
Malda (Sengupta 1969, Allen et al. 1993). Jalpaiguri (Gruning 1911). 
Bankura (O’Malley 1908). Midnapore (O’Malley 1911). Malda, 
Midnapore and Sundarbans, river Brahmaputra and Meghna forming 
eastern limit of range (Baker 1886). Occurrence of species has been 
recorded from Darjeeling (part) and Jalpaiguri districts and also 
Sundarbans. Sikkim and Bangladesh (Agrawal et al. 1992) and Bhutan 
(Avasthe and Jha 1999). 

Species has been reported from most of the PAs excepting those in 
the higher altitude. 

Status 

O’Malley (1911) mentions large herds of cheetal existed 30 years ago 
and then became extinct in Midnapore. It was also found in Tura, Jhari, 
Talgheri and Dubrajpur under Raipur Police Station of Bankura district 
(O’Malley 1908, Mitra 1957). Annual Report of 1936-37 mentions the 
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number of stags decreasing and that of doe increasing probably on 
account of shooting being restricted to grown up stags only. Presence 
of species also mentioned in Kalimpong Division (9 th Working Plan, 
1997-98 to 2017-18); now extinct there. Considered extinct in Purulia 
but reported by Sahoo (1991). Records of 1895, show it in Bholka and 
Alipurduar tehsils of Buxa forests only (Mitra 1951). In the beginning of 
twentieth century, restricted to west of Balasan River but a stray one 
has been known to cross to east (O’Malley 1907). Baker (1886) mentions 
presence in Sundarbans in abundance.’ 

VII Working Plan of Jalpaiguri Division mentions Gorumara too thick 
for cheetal. Local people, in vicinity of Apalchand range of Baikunthpur 
Division, report about the presence of cheetal before seventies. 
Shooting of animal was banned in Jalpaiguri and Darjeeling districts 
(Anon 1954). In STR, large numbers of cheetal found in Chulkati, 
Mechua, Bagmara, and Narayantala areas (Chaudhuri and Chakraborty 
1989). Naskar and Guha Bakshi (1987) estimated cheetal population 
of 1300 only in tribal shikaries in Sunderbans reported to throw foliage 
from trees to attract and hunt deer (Paul 1984). Khan (1982) mentions 
common in Sundarbans and extinct in other areas of Bangladesh. 
Population in Bangladesh Sunderbans (East, South and West 
Sanctuary) recorded 1,00,000-1,50,000 (Anon 2001). 

Became extinct in North Bengal forests and reappeared again as a result 
of reintroduction. Das (1966) shows 11 cheetal in Jaldapara in May 
1964. 

Reintroduced in regenerated forests of Bankura district with the active 
support of the local FPCs at Sutan, Joypur etc. and released in PAs of 
North Bengal from time to time. Now again seen in various sanctuaries 
of Jalpaiguri district. Species has been introduced/reintroduced in 
various PAs, Deer Parks, etc., exceeding 500 in number so far (Mallick 
pers. com.). Up to 2001-2002, about 100 more deer have been 
introduced. First introduction was undertaken after independence in 
1954 in Mahatpur plantations of Nadia district. During flash floods in 
Bibhutibhusan WLS in N. 24- Parganas, more than hundred marooned 
deer could be rescued with the help of villagers. 

Population 

Assessment in STR-30,000 (De 1990); BTR in 1995-480. Other PAs, 
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Deer parks, etc.- c.2000 (Mallick pers. com.). 450 to 500 in Wildlife 
Division-1, 30 to 35 in Wildlife Division-ll (in GNP), 8 to 10 in Baikunthpur 
Division, 350 to 400 in Jalpaiguri Division and 114 to 190 spotted deers 
in Cooch Behar Division according to Census figure of 2002. 


THE HOG DEER OR PARA 
(Axis porcinus porcinus Zimmermann, 1777) 

Distribution 

Terai/Duars forests, particularly along big rivers. Jalpaiguri (Gruning 1911, 
Hunter 1876). Cooch Behar (Bhaduri 1966). Malda and Dinajpur (Baker 
1886). Malda (Sengupta 1969, Lambourn 1918). 24- Parganas (De 1994). 
Sunderban forests (Calcutta Review, 1858 as per De, 1990). Bhutan 
(Shrestha 1997) are margin areas inhabited by the species. PAs reported 
to have species are BTR, MWLS, JWLS, GNP and CWLS (Agrawal et at. 
1992). CWLS, GNP, JWLS and BTR (Respective Management Plans). 

Status 

Not common. Though population is not common but has shown general 
increase in trend one years, Barel in past records, Baker (1886) 
mentions so much abundance in Malda and Dinajpur that a shikari 
bagged a hundred in three days with two guns. O’Malley (1907) mentions 
formerly plentiful in Terai, but then became almost exterminated, partly 
owing to extension of cultivation in Terai and partly in consequence of 
prevalence of netting, in which old and young, buck and doe killed 
indiscriminately. Common till the beginning of twentieth century (Mitra 
1951). Calcutta Review in 1858 recorded abundance of species in more 
open parts of Sunderban forests (De 1990). De also corroborates 
occurrence near human habitations in 24- Parganas. Possibly extinct 
species has been considered in Bangladesh (Khan 1982). Seidensticker 
and Hai (1983) believe that they are extinct in Bangladesh (Biswas 
and Mathur 2000). 

Population 

1989-1459. In 1995 at BTR-110; 70 to 80 in Wildlife Division-1, 35 to 40 
in Wildlife Division-ll (in GNP); 2000 to 2500 in Cooch Behar Division 
according to Census figure of 2002. 
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THESAMBAR 

(Cervus unicolor niger Blainville, 1816) 


Distribution 

O’Malley (1907) mentions presence in Darjeeling hills up to 3000 ft. 
altitude. Species has also been reported from Darjeeling (Dash 1947, 
Hunter 1876) and Jalpaiguri (Gruning 1911). Bankura (Mitra 1957). 
Purulia (Bhattacharya et al. 1985). Midnapore (O’Malley 1911) and 
Bangladesh (Agrawal et al., 1992). Based on current distribution the 
species has been reported from MWLS, OWLS, GNP, JWLS, BTR and 
NVNP (Respective Management Plans). 

Status 

The species in the state has been considered as rare (Agrawal et al. 
1992). In Kalimpong Division, species is still seen in Lish, Churanti 
and Ramthi blocks of Chel range and from Tista Bridge to Coronation 
Bridge of Kalimpong Range (9 ,h Working Plan, 1997-98 to 2017-18). 
Annual Report of 1936-37 mentions seeing in abundance in Tista Valley 
of Darjeeling district, Jalpaiguri, Buxa and Chittagong forests; Buxa 
showed tendency of poplutaion decline till 1932 and thereafter number 
started increasing. The species was considered as common till the 
beginning of twentieth century (Mitra 1951). O’Malley (1911) mentions 
sambar rare in Midnapore. According to Bhattacharya et al. (1985), 
the species is extinct in Purulia. Maharaja of Cooch Behar (1908) shot 
259 sambar between 1871 and 1907. Rest House record of 1952 
reveals that Dutta Mazumdar saw 15 hinds and 4 stags of sambar in 
Moraghat forest of Jalpaiguri. A.C. Gupta records a lot of poaching 
there as per his remarks in 1955 in the register. Hunting banned in 
Buxa for 2 years during 1950-52. In 1956 also, such ban imposed for 
a period of ten years in Jalpaiguri Division and parts of Cooch Behar 
Division (Madarihat Range and Nilpara and Chilapata forests to the 
west of Torsa river). Prior to 1970, plentiful numbers (Basbar et al. 
2001). Restocking of species was done in Jaldapara in November 
1996 by captive population from Manipur Zoo. Sambar was released 
in Arabari forests of Midnapore district in 1955 and in Bethuadari from 
Deer Park in Nadia district in 1969. Species is uncommon in 
Bangladesh (Khan 1982). 
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Population 

Present population of the species in the state is as follows. 1989- 533. 
In 1995 at BTR- 80; 60 to 70 in Wildlife Division-1, 25 to 30 in Wildlife 
Division-ll (in GNP only), and 430 to 450 sambar in Cooch Behar 
Division according to Census figure of 2002. 


THE BARKING DEER OR MUNTJAC 
(Muntiacus muntjak vaginalis Boddaert, 1785) 

Distribution 

Species has been reported from Darjeeling, Jalpaiguri, Midnapore and 
Purulia (Agrawal et al. 1992). Cooch Behar (Bhaduri 1966). Bankura 
(Roy 1987). Midnapore (O’Malley 1911), Purulia (Bhattacharyya et al. 
1985). Baker (1886) and Gupta (1966) mention presence of species in 
Sundarbans. Sikkim, Bhutan and Bangladesh (Agrawal et al. 1992). 
Sanyal (1892) mentions absence of species from Lower Bengal. Khan 
(1982) mentions that the species is found in hills and Sundarbans of 
Bangladesh. 

Present distribution indicates the presence of species from NVNP, 
CWLS, BTR, SWLS, JWLS, GNP, MWLS, RmnWLS and STR 
(Respective Management Plans). 

Status 

Though the species is not common but presently, widely distributed in 
the forests of Jalpaiguri and Darjeeling and rarely in Sundarbans 
(Halliday and Butchery Islands). Present at Sundarbans (Mandal and 
Nandi 1989) at the fag end of 19 th Century but now almost extinct from 
this part (Ghosh 1997). Annual Report of 1936-37 mentions common in 
Darjeeling district and Buxa forests. In Buxa, showed tendency of 
extinction till 1932 and thereafter the number started increasing. Roy 
(1987) considers it as elusive species in a few deep wooded forests of 
Ajodhya and Bandwan in Purulia, Banspahari in Midnapore and 
Ranibandh in Bankura. Hoof marks of species have recently been found 
in HWLS (Das and Nandi 1999, De 1990). Species have been seen in 
forests of Kalimpong Division from foothill to an altitude of 2340m in 
upper hills (9 ,h Working Plan, 1997-98 to 2017-18). 
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First introduced at Mahatpur plantations of Nadia district in 1954, then 
at BthWLS in 1969, in RmnWLS in 1978 and lastly at Dow Hill Deer 
Park, Kurseong. 

Population 

1989- 1404; BTR in 1995-920; 200 to 250 in Wildlife Division-1, 55 to 60 
in Wildlife Division-ll (in GNP), 170 to 190 in Kurseong Division, 45 to 
50 in Jalpaiguri Division and 190 to 210 barking deer in Cooch Behar 
Division according to Census figure of 2002. 


THE GAUR OR INDIAN BISON 
(Bos gaurus gaurus H. Smith) 

Distribution 

Terai Duars (Mitra 1957, Dutt-Mazumdar 1955). Darjeeling (Dash 1947) 
and Jalpaiguri (Gruning 1911). Midnapore (Sanyal 1892, Sterndale 
1982). Midnapore and Bankura (Baker 1886). Birbhum (Ghosh et al. 
1992). Bangladesh (Agrawal et al. 1992). Sikkim (Avasthe and Jha 
1999). Bhutan (Anon 2003a). 

Status 

Annual report of 1936-37 mentions 30-40 in Upper Tondu forests of 
Jalpaiguri, 50 in Buxa forests and 100 in Chittagong forests. Schaller 
(1998) mentions that about 15 gaurs in Jaldapara and a few stragglers 
in Sukna forest (MWLS). As per 9 th Working Plan of Kalimpong Division 
(1997-98 to 2017-18), found in middle and upper hills forests of 
Kalimpong Sub-division, particularly in eastern portion. Three such 
herds have been located in Mo, Thosum and Rechila blocks and seen 
to climb up to an altitude of 2590 m or more very fast on steep terrains 
having even 100% slope Maharaja of Cooch Behar (1908) shot 48 
bisons between 1871 and 1907. Its shooting was banned in Jalpaiguri 
and Darjeeling districts (Anon 1954). 

Now found in Jalpaiguri only. Gaur have been shot even in Midnapore 
and Bankura also (Baker 1886). Probably rare in the beginning of the 
twentieth century as there was appeal for protecting bison along with 
Sumatran and Indian rhino (R.M.G. 1932). A study done in 1981 by 
Archaeological Department of University of Delhi from Bahiri, a 
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Chalcolithic-cum-lron Age Site in Birbhum district of West Bengal. It 
revealed presence of Bos gaurus and this strengthens the idea that 
Birbhum area had thick forests in those days (Ghosh et al. 1992). 
Sterndale (1982) mentions of suitable gaur habitat near Midnapore. 
Extinct in Bangladesh (Khan 1982), Sundarbans (Ghosh 1992, Gupta 
1966). Bhutan (Anon 2003a). Bangladesh (Khan 1982). 

Population 

1997- 1055 plus (JWLS- 225, GNP+CWLS- 315, MWLS- 65, and BTR- 
450). There were 15 to 20 in Wildlife Division-1, 350 to 380 in Wildlife 
Division-ll (in GNP), 14 to 18 in Kurseong Division, 55 to 60 in Jalpaiguri 
Division and 450 to 500 in Cooch Behar Division according to Census 
figure of 2002. 

Present Habitats (PAs) 

NVNP, BTR, MWLS, JWLS, GNP and CWLS (Agrawal et al. 1992). 
MWLS, GNP, JWLS, BTR, NVNP and CWLS (Respective Management 
Plans). 


ABBREVIATIONS 

BbWLS 

Bibhuti Bhushan Wildlife Sanctuary 

BIpWLS 

Ballavpur Wildlife Sanctuary 

BthWLS 

Bethuadahari Wildlife Sanctuary 

BTR 

Buxa Tiger Reserve 

CWLS 

Chapramari Wildlife Sanctuary 

GNP 

Gorumara National Park 

hrs 

hours 

HWLS 

Halliday Island Wildlife Sanctuary 

JWLS 

Jaldapara Wildlife Sanctuary 

L.R.P. 

Lateral Road project (part of highway from Siliguri to 
Binnaguri along the foothill) 

LWLS 

Lothian Island Wildlife Sanctuary 

MWLS 

Mahananda Wildlife Sanctuary 

NVNP 

Neora Valley National Park 

NWLS 

Narendrapur Wildlife Sanctuary 

PNHZP 

Padmaja Naidu Himalayan Zoological Park, Darjeeling 
or Darjeeling Zoo 
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RWLS 

RmnWLS 

SjWLS 

SLDRC 

SNP 

SWLS 


Raiganj Wildlife Sanctuary 
Ramnabagan Wildlife Sanctuary 
Sajnakhali Wildlife Sanctuary 
Salt Lake Deer Research Centre 
Singalila National Park 
Senchal Wildlife Sanctuary. 
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CAPTURE AND TRANSLOCATION OF 
UNGULATES WITH SPECIAL 
REFERENCE TO SPOTTED DEER OR 
CHITAL IN WEST BENGAL 

S.P. Chowdhury 


INTRODUCTION 

Free ranging and captive ungulates are captured and relocated due to 
their over abundance. Wild ungulates are crop pests in several agricultural 
areas abutting small forest patches while over abundance of captive 
animals creates stress on the facilities housing them in terms of space, 
rising food, maintenance costs and increased susceptibility to disease 
due to over crowding. A humane and publicly approved form of managing 
this problem is the capture and translocation of these over abundant 
animals. A number of methods for capture of these animals are currently 
available ranging from trapping to netting etc. (ver Cauteren et al. 1999, 
Haulton etal. 2001) In this article I discuss a capture method standardised 
in West Bengal. 

Wildlife managers are being increasingly challenged with controlling 
species regarded as over abundant. Increased deer-related vegetation 
and ecosystem, in several areas frequently exceed the tolerance limits 
of local communities (Decker and Connelly 1989, Diamond 1992, Me 
Cullough et al. 1997). These often result in the communities resorting to 
illicit culling of animals or use of other equally damaging methods. 
Traditional non-lethal methods to scare away animals are becoming 
ineffective and the deer become increasingly habituated to measures such 
as fencing (Decker and Connelly 1989). Normally diurnal animals, 
ungulates have been increasingly documented raiding crop fields in the 
night. 

Since 1990 capture and translocation of spotted deer (Axis axis) herds 
from smaller sanctuaries and deer parks was regularly done in West 
Bengal (Table 1). Based on the field experience, capture techniques have 
been modified from time to time. In the last five years, improved capture 
technique gave 0% casualty record. Most of the captured spotted deer 
were released in forested areas. 
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PRESENT CAPTURE METHOD USED 


A drive corral usually has nylon netting supported by posts to delineate 
an enclosure and a funnel fence that directs animals into the corral. 
Mammals as small as Jack rabbits (Lepus spp) (Henke and Demarais 
1990) and as large as ungulates have been restrained in drive corrals. 
A modification of the drive corral method is used in West Bengal where 
in a temporary enclosure is made at a suitable location (approachable 
by truck also if required, a stretch of road is laid) about 30 m x 20 m 
rectangular size with bamboo poles 3 m above ground level. Bamboo 
poles are embedded 1m underground 2.5 m apart. Nets made up of 4 
mm/ 6 mm pure nylon ropes (not polypropylene) of 3 m x 10 m size with 
10 cm x 10 cm mesh size, are then streteched on the poles. Two drop 
gates are fixed on the gap between two poles on opposite direction 
sides for trapping and loading facility. Loading drop gate is connected 
with a tunnel made of 4’ x 8’ x %” ply-board and ends at loading ramp. 
Loading ramp is made at such height that it levels with the truck floor. 
The floor and walls of the transportation truck are padded with straw 
and jute. 

After erection of the enclosure, artificial provisioned feed is provided inside 
in the enclosure keeping the trapping gate open. Within a week or so deer 
become habituated to the enclosure and its food supply. Different types of 
fodder and foods are used to attract deer. Before trapping, a watcher 
monitors the habits of entry, and drops the gate when a desirable number 
of deer have entered the enclosure. Deer are allowed to settle down 
fammilarise themselves to the enclosure, provisioned feed and water. Two 
persons carry jute cloths fitted with ropes, covering all sides of the nets 
with the cloth. The enclosure is covered on all sides with jute sheets. A 
truck is then placed at the loading ramp, secured at the tunnel entry and 
the loading gate is opened to allow deer to enter the truck. A person 
monitors the loading, injured or sick animals are taken out through a side 
gate if required. About twenty to twenty five deer are loaded in one truck. 
The top of the truck is covered with net and tarpaulin, leaving adequate 
ventilation gap. After a few hours of rest translocation journey begins. 

Deer have been translocated in such way ranging from 200 km to 550 
km without any problem using the above method. Enroute, some fodder 
is given and water sprayed during halts on road. The truck is taken to 
release site and deer are directly released, opening the backside of the 
truck either on ramp or fitted with slanted wooden planks. Though the 
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operation seems easy, staff involved in capture operations need to be 
experienced and highly skilled in handling deer. Professional help for 
study and planning has been rendered to other states like Manipur, 
Chattisgarh and Gujarat. 

MATERIALS 

1. Nylon nets 

(a) For spotted deer and black buck Nets made of 4 mm dia. Pure 
nylon cord. Mesh size 10 cm x 10 cm, with 8 mm dia border ropes. 
Tie ropes 1m long at 4-corners and 2.5 m apart on sides. Total 
size of nets 3 m x 10 m. 

(b) For sambar and nilgaiNets made of 6 mm dia. Pure nylon cord. 
Mesh size 10 cm x 10 cm, with 10mm dia border ropes. Tie ropes 
1 m long at 4-corners and 2.5 m apart on sides. Total size of nets 
3 m x 10 m. 

2. Drop gates 

Made of 37mm dia Gl pipe frame. Gate frame 1.5 m xl .5 m fitted with 

nylon nets and pulley attachments for dropping mounted on suitable 

iron channel frame for the drop gate, are fabricated locally. 

GUIDELINES FOR SMALLER UNGULATE CAPTURE 

Capturing ungulates becomes necessary for a radio-collaring, treatment 
of sick and injured animals and as a management option to translocate 
locally abundant populations. A number of methods ranging from 
tranquilization to net trapping to corralling are used. The choice of method 
is dependent on the official and the need for capture. 

Objectives 

Capture methods depends upon 

(a) Capture of animals for radio-collaring and treatment - Large 
operations with nets are expensive and lengthy process, suitable 
for large nos. of animal capture. 

(b) Chemical immobilisation is suitable for a few animals for capture 
for treatment, sample collection or translocation of animals 
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(transport crate required). Chemical immobilization is also useful 
for cage transfer in zoos, tranquilization. 

(c) Capture of animals for radio-collaring, treatment and translocation 
of small groups - net trapping. 

(d) Capture of large groups of animals for translocation - corralling. 

Location 

Trapping devices should be placed in areas that receive high use by 
animals. Trails between bedding and feeding areas are ideal sites if they 
are far enough from roads so that neither traps nor animals are visible to 
the public (VerCauteren et al. 1999). Capture methods also differ 
depending upon locations. In zoos, enclosures with water wet moats are 
suitable for net capture and animals can be taken by hands for manually 
loading into crates. Undulating terrain, sharp slopes or cliffs in forest 
areas are not suitable for any capture. Enclosures with sharp protruding 
tree stumps can injure animals during capture. Temporary enclosures 
can be made surrounding feeding stalls in captive condition. Animals can 
be difficult to find after darting inside dense undergrowth in forest areas. 

Planning 

Planning of any capture operation is very crucial. Failures are often seen 
in the field due to improper planning even after huge expenditure and 
wasting manpower. Such examples are seen in Karera WLS in Madhya 
Pradesh and Mahesana in Gujarat after making a large corral with iron 
angle and chain link iron nets for capturing black bucks. In Karera, black 
bucks never entered the corral and in Mahesana several animals died 
and others were badly injured trying to escape through the wire nets. 

It is advisable to visit the location several times for observing the habits 
of the animals and then prepare operation plan. People participating in 
capture operation should have predefined duties to perform for better 
co-ordination during the operation. 

Animal behaviour 

Deer and antelopes are susceptible to shock after capture. They develop 
sudden symptoms of bradycardia, anoxaemia, hypoglycemia and capture- 
myopathy due to stress and fatigue during capture, leading to collapse 
and death. Acute death syndrome is also observed in some cases within 
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minutes of capture in case of spotted deer when excited. Self inflicted 
injuries including fracture of limbs are also observed in cases when the 
darted or netted animals try to escape and jump against iron nets of the 
enclosures. Problems with the temporary enclosures is that animals 
suspiciously avoid suddenly erected structure for some periods. But 
ultimately surrender to regular supply of fresh food (bait) without any 
disturbance. 

Darting of free ranging animal is also difficult. They usually maintain safe 
flight-distance, which is more than the shooting range. Even shooting at long 
range of smaller animals often result in darting at improper site; penetration of 
darts into abdomen or coring of needles with bones. It was also seen that 
darted stags were chased and injured by other males of the herd during 
induction period taking advantage of their weakness. Small solitary animals 
like barking deer are very difficult to find after darting inside dense forest 
cover and animals may die if not attended to after chemical immobilisation. 

Handling 

Handling of captured animals requires special skill. The person handling 
the animal should be alert enough to avoid sudden kick from the animal, 
as hooves are razor sharp in these animals. Antlers and horns are to be 
held properly away from the body. Black buck males were seen trying to 
horn down the capturing person on few occasions. Tushes of barking deer, 
musk deer, and mouse deer should be avoided. It can inflict deep wounds 
if handled carelessly. Darted animals should be taken special care for 
their recumbent gait. All the time sternal recumbence position should be 
maintained to avoid accumulation of gas in (tympani) the abdomen, which 
may exert pressure on the heart and lead to cardiac failure. 

Reduce external stimuli 

Sharp noise, loud conversation, frequent appearance to observe animals, 
long chasing, unnecessary caressing or patting captured animals are 
some sources of external stimulation which should be avoided during 
capture operation. It was mentioned earlier that wild ungulates are very 
prone to shock. Use of hide for darting is advisible. Animals should be 
allowed to settle down to their normal behaviour before darting. In the 
excited state drug requirement may become higher than normal and drugs 
like Xylazine Hcl may not work properly when the animal is highly excited. 
All planning and verifying should be done before starting the operation; 
sign language should be used for communication during operation. Human 
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touch excites the wild animals. It is always better to blind fold the animal 
during handling; it reduces a large amount of external stimuli and reduces 
stress levels. 

THE KEYS TO SUCCESS 

a) Take professional help of veterinary doctors in capture operation. 

Wild animals are best treated by a doctor. 

b) Emergency medicines like cardiac stimulant, respiratory stimulant, 
antibiotics, antiseptic sprays, DNS and drip sets, proper needles 
and syringes for injections should be procured and kept ready at 
hand during the operation. Human ‘First-Aid’ kit should also be 
kept ready. 

c) Capturing and handling animals require lots of patience. Do not 
expect animals to behave as desired. Wait, observe and modify 
your plan according to field situation. Only patience will give a 
good result. 


Table 1. Record of spotted deer translocation in West Bengal 


Division 

Captured from 

Year 

No. Of 

Animals 

24-Parganas (South) 

Narendrapur Ramkrishna 
Mission 

2003 

4 

Bankura (N) Division 

Ramkrishna Mission, 
Narendrapur Deer Park 

2001 

13 

Bankura North 

Banpukuria 

2000 

8 

Bankura South 

Bethua Dahri WLS 

1995 

8 



1996 

16 


Bonpukuria Deer Park 

1997 

30 


Saltlake, DRC 

1995 

17 

Birbum Division 

Ballavpur WLS under 

2001 

6 


Birbhum Division 


7 

Q 

BTR 

Saltlake DRC 

1990 

y 

24 


Subhas Sarobar 

1990 

36 

Coochbehar 

Adina Deer Park, Maldah 

1997 

3 


Bethua Dahri 

1992 

28 


Saltlake DRC 

1990 

7 


Zoological Garden 

1997 

8 


244 Ungulates of India 












Capture and translocation of ungulates 


Deer Research Centre, 

Jadavpur Stadium 

2002 

4 

Salt Lake 




Divisional Forest Officer, 

Deer Research Centre 

2002 

1 

Wildlife Research 




Division 




East Midnapur Division 

Ballavpur WLS 

2003 

15 

Kangsabati Soil Cons., 

Ballavpur WLS 

2002 

15 

Division-ll 




Kangsabati Soil Cons. 

Ballavpur Deer Park 

2002 

13 

Division-1 




Kangsabati Soil 

Ramnabagan WLS 

2001 

10 

ConservationDivision-ll 




Kansabati Soil 

Ballavpur WLS under 

2001 

12 

Conservation Division-1 

Birbhum Division 



Maldah Division 

Adina Deer Park. 

2002 

6 

Nadia-Murshidabad 

Ballavpur WLS 

2003 

13 

Division 




Panchet Soil 

Ramnabagan WLS 

2001 

5 

Conservation Division, 




Bishnupur Bankura 




PSC Div. 

Bethudahri WLS 

2000 

18 

Purulia 

Bonpukuria Deer Park 

1998 

10 

Purulia Division 

Adina Deer Park. 

2002 

15 


Ballavpur Deer Park 

2002 

16 


Ballavpur WLS 

2002 

13 


Ballavpur WLS under 

2001 

16 


Birbhum Division 



Rupnarayan Div. 

Banpukuria 

2000 

7 


Garchumuk 

1999 

6 

Rupnarayan Planning 

Ballavpur WLS 

2002 

18 

& Survey Division 




Rupnarayan Planning 

Ramnabagan WLS 

2001 

8 

& Survey Division, 




Midnapore 




Sundarban Tiger 

Bidisha Complex, 

2003 

10 

Reserve 

Narayangarh 


8 


Deer Research Centre, 

2003 

6 


Mission Salt Lake 




Rahara Ram Krishna 

2003 

14 


Mission 
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Urban & Recreational 

Bidisha Complex, 

2003 

7 


Narayangarh 



W. Midnapore 

Bethudahri WLS 

2000 

20 


Bibhuti Bhusan WLS 

1999 

16 




21 


DM/ Midnapore, Res. 

1998 

10 


Complex 




Jhargram Deer Park 

1998 

9 

West Midnapore 

Bibhuti Bhusan WLS 

2000 

17 


Garchumuk Deer Park 

2001 

11 

West Midnapore 

Bethuadahri WLS 

2002 

16 

Division 




West Midnapur 

Bidisha Complex, 

2003 

12 

Division 

Narayangarh 




Garhchumuk 

2002 

19 

WL Div-I 

Adina Deer Park 

1999 

51 

WL-I 

Adina Deer Park, Maldah 

1996 

22 



1997 

10 


Bethua Dahri 

1992 

20 


Jheelmeel Park, Calcutta 

1990 

20 


Mahananda (Hog Deer) 

1993 

7 


Parmadan WLS 

1998 

10 

WL-II 

Adina Deer Park, Maldah 

1997 

7 


Bethuadahri WLS 

1998 

26 


Saltlake DRC 

1999 

4 

Grand Total 



811 
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Management of deer in captivity 


MANAGEMENT OF DEER IN 
CAPITIVITY 

L.N. Acharjyo 


INTRODUCTION 

Sambar, swamp deer, chital, hog-deer and barking deer are a group of 
six fascinating cervids or true deer in peninsular India belonging to the 
Family: Cervidae and Order: Artiodactyla. They are the most common 
and popular ungulates on display as exhibits in many of the captive 
rearing facilities/ zoological and deer parks because they instantly attract 
public attention due to their varying colour, sizes and forms, agility, 
behaviour, calls, instincts and peculiarities in antler formation which differ 
greatly in different species and also with age. Brow antlered deer, though 
the species is not of peninsular India, but has been included for 
comparision. 

This article is primarily intended to discuss briefly about the biology and 
management issues of five species of deer in captivity viz. Sambar 
(Cervus unicolor), chital or spotted deer (Axis axis), hog-deer (Axis 
porcinus), barking deer or muntjac (Muntiacus muntjak) and brow- 
antlered or thamin deer or sangai (Cervus eldi eldi) of north-east India. 

BIOLOGY 

Detailed knowledge on biological features/behaviours/functions of captive 
wild animals are essential for their successful management. It will be 
appropriate to give an outline of salient anatomical and biological features 
of these deer hereunder The cervids or deer are terrestrial and 
herbivorous in nature. These ungulates are even-toed and hoofed, each 
foot has two functional toes. Though they are devoid of upper incisors, 
poorly developed canines or tushes are present in the upper jaw except 
in barking deer where upper canines in the male are well developed for 
self-defence. The gastrointestinal tract has a four-chambered stomach 
accompanied by long and tortuous intestinal canal and are classed as 
true ruminants. An interesting feature is that these animals are devoid of 
gall bladder. The female deer has two pairs of mammae. Aforementioned 
species have facial glands below each eye which become active during 
mating season. 
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Antler Cycle 


The most distinguishing feature of the deer is presence of antlers in males. 
They appear as bony appendages of the skull and grow from permanent 
skin covered base known as pedicel. 

The first set of antlers borne by young deer are always simple and as 
single spike. As the deer grow, these antlers aie shed and a new set of 
antlers grow again from the pedicel with a branch or tine at the base. 
While growing, the antlers are covered with fine haired vascular skin 
known as “velvet” and on attaining full size, the velvet dries up and 
later rubbed off against tree trunks or other convenient objects making 
the antlers clean of velvet and hard, a condition coinciding with the 
onset of rutting season. The hard antlers are shed annually following 
the breeding season and the cycle continues every year till the antlers 
attain maximum species-specific size and number of tines. Normally 
each antler of a full grown sambar, chital and hog-deer has three tines 
or branches but the brow-antlered deer has three or more branches or 
tines including the main beam. However, the antlers of barking deer 
are small with only the beam without branches or with a short brow-tine 
at the base. 

The details of different aspects of antler cycle were observed in sambar, 
chital, hog-deer and barking deer at Nandankanan Zoological Park 
(NKZP), Bhubaneswar (Acharjyo 1983, Acharjyo and Patnaik 1983, 
1984, 1988) and of brow-antler deer observed at Alipore Zoological 
Gardens (AZG), Kolkata (Das 1988) (Table 1). 

REPRODUCTIVE BIOLOGY 

Reproductere biology of cervids in capativity has been published based 
on the work undertaken at NKZP (Acharjyo and Misra 1971, Acharjyo 
and Mishra 1980, 1981, Acharjyo and Mohapatra, 1977), National 
Zoological Park (NZP) New Delhi (Desai and Malhotra 1978, Sankhala 
and Desai 1969) and AZG (Das, 1988) (Table 2). 

LIFESPAN 

Walker et al. (1964) have reported the usual life span of Axis sp. to be 
10-15 years, and that of Cervus sp. and Muntiacus sp. as 15-18 years 
and about 10 years respectively. 
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Management of deer in captivity 


MANAGEMENT OF CERVIDS IN CAPATIVITY 

There is an increased recognition of the varying need and instincts of 
different species of wild animals in captivity and the temperamental 
differences between individuals within a species. It has also been 
appreciated and emphasized that optimum living conditions and upkeep 
of any species of captive wild animal could ensure their well-being, long 
life and propagation. These objectives can only be accomplished for 
different deer species through good management practices involving 
housing, feeding, sanitation, routine management procedures and 
healthcare measures outlined as follows: 

Housing 

The deer are maintained in captivity in spacious outdoor open enclosures 
or paddocks bounded on all sides usually with 2.0-2.5 meters high fence 
with chain- link mesh or partly with wet/ dry moat on the viewers’ side 
and chain-link mesh fence/ wall on the other sides or with wet/ dry moat 
all around the enclosure. Stand-of-barriers are provided on the viewers’ 
side to keep the visitors at bay. The important aspect for housing is that 
enclosure should be so designed to prevent the entry of stray dogs and 
other predators like jackal into the enclosure or to prevent the escape of 
the deer out of the enclosure. The area of the enclosure depends upon 
the species and number of deer to be displayed. The “Recognition of 
Zoo Rules, 1992” stipulates the minimum prescribed size of outdoor open 
enclosure for a pair of brow-antlered deer/ hangul/ swamp deer as 1500 
square meters with an extra area of 125 square meters for each additional 
animal. Similarly the minimum prescribed size of feeding/ resting cubicle/ 
night shelter for these species has been specified as 3.0 x 2.0 x 2.5 
metres. These specifications hold good for all large sized Indian deer. 
The enclosure may be established on a high ground to facilitate good 
drainage and should be away from carnivorous animals for stress less 
peaceful living. The ground should not be too soft for hoofed animals to 
prevent abnormal overgrowth of hooves which may otherwise 
necessitate surgical interference involving risk. Sufficient number of 
trees, plants and bushes are desirable inside the enclosure to provide 
cover, shade, privacy and for rubbing of antlers. Wherever necessary 
tree guards may be provided to trees/plants to minimize damage due to 
nibbling and rubbing of antlers. The sambar and brow-antlered deer 
enclosures need to have adequate and free access to water sources 
like ponds/ water moats and wallow to meet some of their biological 
needs. 
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Feeding 

The deer are ruminant herbivores feeding on their choicest food items 
like grass, leaves, fruits, twigs, and young shoots of edible trees and 
plants available in the wild. In contrast, the same animals in captivity are 
dependant upon the food offered to them. Incidentally the digestive system 
and food habits of deer are similar to cattle, sheep and goat and we could 
adopt same nutritional principles in absence of information on the precise 
nutrional requirements of different species of deer in captivity and the 
diet of these animals can be compounded on the basis of our knowledge 
on feed requirements of domestic ruminants. 

The deer in captivity are fed with concentrates in the form of mash 
(consisting of crushed grains like barley, oats and ragi; crushed pulses 
like horse gram and Bengal gram, crushed oil cake, common salt and 
vitamin and mineral supplements) or dry cattle/ goat ration or pelleted 
cattle feed. The concentrate formulae of deer mash of NZP (Desai and 
Malhotra 1978) and of NKZP (Acharjyo pers. comm.) are as follows: 


Ingredients 

NZP 

NKZP 

Wheat Bran 

22% 

10% 

Rice Bran (fine) 

- 

24% 

Horse gram (whole/ crushed) 

12% 

25% 

Maize (whole) 

13% 

- 

Barley (crushed) 

16% 

- 

Oats (crushed) 

8% 

- 

Ragi (crushed) 

- 

20% 

Groundnut Oil Cake (Crushed) 

26% 

19% 

Turmeric Powder 

1% 

- 

Salt 

1% 

1% 

Mineral mixture/supplement 

1% 

0.980% 

Vitamin AD3 supplement 

- 

0.020% 


The daily ration for each adult deer at NKZP is 2.500 kg (sambar), 
1.000 kg (chital), 0.750 kg (hog deer and barking deer) and 2.000 kg 
(brow-antlered deer) of concentrate deer mash in addition to grass and 
green fodder given ad libitum. 

The concentrates are fed in the forenoon plus seasonal fresh grass and 
green fodder in the afternoon. The quantity of food requirement of an 
individual is determined according to species, age, sex, size, weight and 
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physiological status of the animal like state of pregnancy and nursing 
status, young and growing animals etc. Deer replacing antlers and 
pregnant does have high demand for minerals especially calcium. The 
ruminants need large amount of roughages to keep the gastrointestinal 
canal healthy, mobile and efficient. Lack of sufficient roughages may 
lead to stasis of bowel and telescoping of the intestine. 

In nature, the deer spend much time in foraging. Providing most of the diet to 
such animals in the form of concentrates without foraging facilities may upset 
digestion. It has been observed that depriving them of foraging time leads to 
abnormal behaviour like lip, neck and tongue movements, etc. The deer in 
captivity are group feeders. Therefore, they need to be provided with sufficient 
feeding space enabling them to have their full share of food and exercise 
besides chances of avoiding infighting. Inadequate and poor quality of food 
may give rise to nutritional stress manifested by deficiency diseases. 

Sometimes accidental ingestion of foreign bodies/ objects like nails, wire, 
plastics, rubber etc., toxic paints, insecticides and pesticides used inside zoo 
premises cause health hazards and has to be scrupulously guarded against. 

Hygienic storage and daily inspection of all food items for quality and 
quantity before feeding, regular and timely distribution of fresh and nutritious 
food must be ensured to prevent diet related risks. Clean water from 
protected water supply system may be provided daily. Salt licks are always 
made available inside the enclosure to avoid mineral deficiency. 

Sanitation 

Maintenance of proper sanitation and hygiene of the deer enclosures as 
well as the surrounding areas are of utmost importance for their health 
and well-being. The excreta, left over food items, foreign materials like 
plastic carry bags, etc. if any has to be collected daily and properly 
disposed off at appropriate places. The pools and moats (both dry and 
wet) should be cleaned and disinfected regularly. The food and water 
troughs have to be properly cleaned daily before serving food and water. 

ROUTINE MANAGEMENT PROCEDURES 

Commencement of day’s routine work begins with checking of all the deer 
enclosures to identify problems of management and to detect births and deaths 
if any. It is advisable to maintain a small note book by the person- in- charge 
of pens/ enclosures so that none of the routine identified work is skipped. 
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Experience has shown that majority of deaths occur within a month of 
birth or on arrival of the animals, therefore, special attention to such animals 
during this crucial period is essential. Traumatic injuries from fighting during 
rutting season, feeding time, fighting due to incompatibility among animals, 
capture operations etc. are responsible for about 20 to 25 per cent of total 
deaths in captive wild ruminants including deer. Improved methods of 
capture and management may be able to minimize the casualty. 

The deleterious consequences of inbreeding like still-births, congenital 
anomalies, early mortality, abortions etc. can be eliminated by planned 
breeding which is not practicable in deer living in groups. Hence, it is 
always advisable to introduce unrelated and fresh blood (animals) 
frequently amongst captive deer to avoid any inbreeding. If required, the 
animal injectable transponders can be used for identifying individual deer. 

If it is unethical to keep single specimens of any species of deer as it may 
lead to boredom, captivity stress, psychological problems and even infertility. 
Feeding of deer by visitors should be discouraged as otherwise it may lead 
to over feeding and digestive disorders. Various kinds of vandalism to 
animals by visitors such as disturbances during feeding/ mating/ resting 
time, feeding unsuitable articles, inflicting injuries etc/ should be prevented. 
Over crowding can be a chief source of nuisance and managemental hazard. 
It should be avoided by implementing population control measures in the 
light of prolificacy of breeding in some species e.g. chital. 

The deer stags with hard antlers specially during rutting season and hand 
reared adult male specimens with hard antlers are invariably dangerous 
and attack the keepers and others suddenly without provocation. Keeping 
this in view, one must be cautious and take special precautions to avoid 
imminent danger while entering deer enclosures in case hard antlered 
adult animals are present. 

Few of the many managemental problems have been described above 
which one would come across as a routine which could be minimized 
with effective, efficient and timely intervention in animal management. 

HEALTH CARE MEASURES 

One of the mandates of any captive rearing facility is to maintain the 
collection of wild animals in optimum health. It can only be achieved by 
good management practices coupled with health care/ disease control 
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programmes. The deer in captivity suffer from variety of infectious and 
non-infectious diseases like sister domestic ruminants. 

Regular health monitoring by trained deer keepers in detection of illness 
at the initial stage like change in over all appearance, behaviour, 
defecation, urination, appetite, feed intake, water consumption, 
rumination, change in activity pattern, d&charges from natural orifices 
etc, shall help in taking prompt action to initiate diagnosis, treatment and 
to correct managemental error if any. 

There must be a well equipped Veterinary Hospital under the charge of 
specially qualified and experienced veterinarian to attend the sick deer 
and initiate prophylactic/ curative measures to optimize health condition. 
Zoo should be equipied with facilities for controlling the animals by blow 
pipe, capture gun with required equipments, drugs, chemicals etc. and 
pathological laboratory to carry out routine clinical tests and surgical 
equipments to conduct operations. 

Morbidity due to parasitic infestations have a great damaging effect on 
the well being of resident animals and when coupled with mortality 
specially in young deer could be devastating. Therefore, a de-worming 
schedule consisting of planned programme of examination of faceal 
samples to detect the parasitic infestation followed by administration of 
appropriate anthelmintics at regular intervals is necessary to lessen the 
incidence of parasite disease problems in deer. 

Under the prevailing management practices, FMD Quadrivalent vaccine 
is being only given to a few sambar, chital and hog deer at very few 
captive rearing locations in India. No other vaccines are being 
administered to captive deer in India at present. But as a precautionary 
measure, domestic ruminants available around such locations should 
be given vaccine against common infectious diseases. 

There should be quarantine enclosure for housing all newly received 
deer for a period of thirty days and an isolation ward to accommodate 
the resident deer suffering from infectious diseases. 

A well equipped post-mortem room for conducting post-mortem examination 
(PME) of all dead animals and a carcass disposal facility (incinerator/ pit) 
for effective disposal of dead animals after PME should be in place away 
from animal display areas and Veterinary Hospital Complex. 
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MANGEMENT OF OVER ABUNDANT 
UNGULATE POPULATIONS 

H.S. Pabla 


INTRODUCTION 

Throughout human history, man and wildlife have had an intimate 
relationship. In the beginning, man was a food item for big predators 
and a competitor for herbivores. With the passage of time, and the 
advent of tools and weapons, man himself became a successful 
predator and the herbivores became a resource for him. Seasonal or 
periodic human migrations were dictated by the animal migrations in 
search of greener pastures or drinking water. An equilibrium was 
established, perhaps, when man became a cultivator. His crops acted 
as a powerful lure for wild herbivores, while man was able to snare, 
trap or shoot them either in the act of feeding or while they hung around 
his fields. As bulk of the animals still lived far away from human 
habitation and the hunting methods were simple, and there was little 
commerce, the number of animals killed was not large enough to 
endanger their existence. But with the advent of guns, vehicles and 
trade in wildlife products, the equation got vitiated. 

The explosion in human population in the 20 ,h century pushed human 
settlements into the remotest parts of our wilderness, so that the entire 
countryside became a neighbourhood of man and wildlife. As there was 
little legal protection for animals in the colonial times, except, perhaps, 
in reserved shooting blocks, wildlife lost its habitat to agriculture and 
huge numbers to poaching. Official response to this drastic loss came 
in the form of promulgation of various rules and regulations to regulate 
hunting. Madhya Pradesh enacted its ‘MP Forest (Hunting, Shooting, 
Fishing, Poisoning Water and Setting Traps or Snares in Reserved or 
Protected Forests) Rules, 1963 under the Indian Forest Act, 1927. A 
more organised response at the national level came in the form of the 
Wildlife (Protection) Act, 1972 (WPA) which created a strong framework 
for directing the future conservation efforts of the country. The Act was 
founded on the fact that wildlife is a natural resource which could be 
preserved if consumed carefully. It proposed creation of a set of graded 
protected areas, namely national parks, sanctuaries, closed areas and 
game reserves, where animals were to be fully protected while 
prescribing conditions under which animals could be hunted and traded 
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in other areas. However, the WPA lost its original character with the 
passage of time as a series of amendments have rendered it completely 
ineffective as a management tool and have converted it into a sort of 
religious scripture prohibiting every worldly benefit that man can 
possibly draw from wildlife. Rather than creating a system of checks 
and balances, hunting and trade in all forms, has been banned. 

The impact of the Act on the growth of wildlife populations is debatable. 
While we can say that whatever is left of our wildlife is due to the protection 
provided by the Act, it also needs to be decided whether we are better 
off now, in comparison to the situation prevailing at the time of the 
promulgation of the Act. Thanks to the Act, we have nearly 12% of our 
forest areas protected under the Act, where the populations have 
definitely grown over time although we have lost some species even 
inside the PAs. However, we all agree that wildlife is not better off in our 
managed forests, despite the protection provided by law. 

OVER-ABUNDANT POPULATIONS 

This expression is used with reference to situations where wild animals 
cause extensive crop damage. The perception that there are any over¬ 
abundant wildlife populations is not well founded. The notion of abundance 
is based on the fact that wildlife causes widespread damage to human 
interests, not based on their numbers. The reality is that wildlife is not at 
all abundant outside a few high profile protected areas; it only looks 
abundant on the basis of the damage it causes to our crops, property 
and life. Only populations of a few species, namely nilgai, wild pig and 
black buck, which live on agricultural lands, or close by, are seen as 
abundant. Even these species are not abundant as their density in and 
around these croplands is far lower than their density in managed forests, 
not to speak of the PAs. 

Whether these populations are abundant or not, they live off the 
agricultural lands, causing huge losses to the rural economy. The food 
obtained by the animals from the agricultural lands is clearly the cost of 
conservation that should be borne by the government, not by the poor 
farmers. It is clear that conservation comes at a cost but the costs are 
distributed unevenly in the society. The government bears the limited 
cost of maintaining the staff and developing the infrastructure. This cost 
is negligible when compared with the direct and indirect costs incurred 
by the local people in terms of lost economic opportunities, crop raiding 
and livestock depredations. For example, in Madhya Pradesh alone, 
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conservation impacts nearly 5,500 villages (within 2 km from forest 
boundary) with 451,000 families and 8,79,450 ha of cultivable land. 
Between April 1998 and March 2003,166 human deaths, and 3131 human 
injuries from wildlife were reported. In addition, 14090 cattle were killed 
by large predators. There is no record of the extent of damage to crops 
which is even more grievous than the losses to predators. Although most 
states have provisions for paying some kind of ex gratia amounts for the 
loss of human lives or livestock, very few states have a provision for 
compensating crop losses. There are neither attempts to estimate and 
compensate these costs, nor efforts to alleviate these problems and 
minimise the costs. And wherever any compensation systems have been 
evolved, these are limited and cosmetic. Due to the inherent conflict 
between the conservation programmes and the local people, there is little 
popular sympathy for wildlife. Some urban elite, the environmentalists 
and the conservation agencies are the only ones who support 
conservation. The local people want their forests protected but do not 
want wild animals. It is almost impossible to convince them of the reasons 
for protecting wildlife, except as a vague righteous belief in the right of 
all living beings to live. But in the face of the severe economic hardships 
that these animals perpetrate, even these traditional beliefs do not stop 
them from killing these animals. 

ESTIMATED CROP DAMAGE AND PROTECTION COSTS 

Although no studies on the quantification of damage are available in 
India, even empirical estimates show that the quantum and spread of 
this damage is quite astounding. An accurate assessment of crop 
damage by wild animals is very difficult for various reasons. While it 
is difficult to distinguish the damage caused by wild animals from that 
caused by domestic livestock, quantification of the loss in monetary 
or grain terms is even more difficult without actually cutting the crop 
in damaged and control fields. A rapid survey, based on interviews 
with villagers, was conducted in the Noradehi, Raisen and Vidisha 
forest divisions in Madhya Pradesh in September 2002, to assess the 
crop damage. The data from Noradehi appeared to be sufficiently 
reliable to be useful for making state level projections, while that from 
the other divisions was useful for a general comparison. As per the 
data received from Noradehi, up to 30%, 10% and 40% loss was 
reported in case of paddy, wheat and gram crops, respectively, in the 
villages situated inside the sanctuary (sample: 2 villages, all families 
covered). The loss in these villages is attributed to nilgai, chinkara, 
chital and wild pig. In another village, situated about two km from the 
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forest boundary, 10% and 25% loss in the case of paddy and gram 
crops respectively has been estimated. Here, the list of raiders also 
includes the common langur. No crop damage clearly attributed to 
wild animals was found in any village beyond 2 km from the forest 
boundary. The average crop damage has been assessed to be Rs. 
1067 per ha, per year, in the sample villages, which comes to between 
10% to 20% of the total yield, depending upon whether the field is 
irrigated or not and whether it is single crop or two crop agriculture. 
On the basis of the human population and cultivated area of 214 
villages situated within 5 km from the sanctuary boundary and the 
crop loss assessed in the sample villages, the total loss to the state 
has been estimated as Rs. 627 crores out of which Rs. 94 crores is 
the direct loss while the remaining Rs. 534 crores is the cost of 
protection inputs in the form of labour and materials. Although these 
figures are rather empirical, but the exercise gives us an idea of the 
enormity of the problem. It is obvious that the actual damage to crops, 
coupled with the opportunity cost of protecting the crops is so high 
that it deserves a serious attention of the state and the society. Equally 
serious is the loss of quality of life of the people of the vulnerable 
villages in terms of lost comfort and sleep. Spending close to 100 
nights, year after year, perch precariously built machans in cold and 
wet weather must be a very exasperating experience. 

It is obvious from the above that wild animals, both herbivores and 
predators are a serious issue in the lives of the rural people, especially 
the tribals and other poorer sections. While predators have to pay the 
price in terms of poisoning, snaring and electrocution deaths, crop¬ 
raiding populations, especially those away from PAs, are also in 
serious danger of being exterminated through poaching by locals as 
well as professionals. Unless serious efforts are made to control the 
prevailing conflict, these populations are likely to be wiped out in the 
near future. Therefore, the management of these populations should 
deal with the problem of crop raiding and the conservation of these 
species as well. 

MANAGEMENT OF LOSSES AND POPULATIONS 

There are two possible strategies to deal with the problem, namely, 
prevention, and compensation. Prevention can either be by putting fences 
between the animals and crops or by reducing the populations of the 
problem animals. Compensation can be either on the basis of periodic 
assessments or at flat rates. These strategies can be used in various 
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combinations, depending upon specific situations. These possible options 
are briefly discussed below. 

Compensation 

As crop and other kinds of damage is inevitable where man and wildlife 
live together, it is the duty of the government to compensate these 
losses because by feeding the animals on their crops, the farmers are 
directly bearing the cost of maintaining our wildlife, at least partially. 
Many governments have compensation schemes in place but generally 
prefer to call it ex gratia because the amounts offered are not 
comparable to the losses incurred. A summary of the kinds and rates 
of compensation prevalent in a few.states is given in the Annexure-I at 
the end. 


In most cases, the system of investigations before a payment can be 
made is so cumbersome that it is hard to imagine any money reaching 
the affected people at all. Therefore, the schemes are not really serving 
their obvious purpose of controlling the hostility of the people against 
wildlife. A more transparent, fair and effective policy can be based on 
the principle that everybody who lives in a given area is equally 
vulnerable to these losses and everybody should be paid uniform rates, 
irrespective of the actual loss. This is because the quantum of loss is 
likely to be inversely proportional to the crop protection costs incurred 
by the owner, which deserve to be compensated as well. In such a 
case, the probability of loss for different villages, or belts, can be 
assessed periodically through a systematic sampling, and cheques can 
be sent to the listed people without their having to submit a claim. 
Obviously, the scheme is going to be expensive. But if the poorest 
people are already paying the cost, it is reasonable for the government 
to foot the bill. Though it sounds utopian, such systems already exist 
in the western countries. It is reported that farmers in Great Britain get 
paid on the basis of migratory ducks feeding in a field on the day of 
assessment. No assessment of actual loss is required as the loss will 
depend on the number of birds feeding in a field. 

Fencing 

As long as man and animals share common habitats, crop damage is 
inevitable. It is true that the extent of damage depends upon the density 
of the problem populations around croplands. The preventive strategies 
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can be based on either keeping the numbers of animals low or fencing 
the croplands effectively to prevent the animals from entering the fields. 
In Africa, most of the protected areas are fenced off with the help of a 
double fence, the inner one being a power fence while the outer one is 
a chain link fence. In many cases, a road runs along the periphery for 
patrolling the fence. The fence serves the dual purpose of keeping the 
wild animals inside while preventing the domestic livestock and people 
out. However, in India human habitation is intimately interspersed with 
wildlife habitats, therefore putting fences on forest or PA boundaries 
may be worthwhile at only very few locations. Another option can be 
either putting fences around villages or croplands, leaving corridors 
for wild animals between the fences. Again, as putting a single fence 
around whole villages may pose many practical problems, private 
fences involving groups 
of farmers, with 
attractive subsidies 
from the government 
may provide a more 
pragmatic solution. In 
fact, a combination of 
both the approaches, 
based on site-specific 
requirements, will have 
to be adopted. While 
chain-link fences are 
expensive to install but 
easy to maintain, power 
fences are relatively 
cheaper to install but 
require continual 

maintenance. Barbed- 
wire fences can also be 
a useful alternative if the 
strands are sufficiently 
close and tight to 
prevent animals from 
forcing through. 

However, in view of the 
exorbitant costs of 
metallic fencing, a 
heavy government 


Scale of Poaching 

In a study, conducted in 1996-97, pub¬ 
lished in Ambio, Ulhas Karanth and 
Madhusudan have reported poaching lev¬ 
els of 216 hunter days per month per vil¬ 
lage, involving 26 species, around 
Kundremukh National Park in Karnataka. 
The same study reported regular hunting 
of 16 species around Nagarhole National 
Park. Hunters supply meat to nearby 
towns in Karnataka and Kerala. If that is 
the norm for the rest of the country as well, 
keeping in mind the number of villages situ¬ 
ated in the forest areas, poaching must be 
treated as a bigger threat to wildlife than 
even the habitat loss. Applying this norm 
to MP, and presuming that a hunter must 
be earning at least 100 rupees per day for 
his work, the poachers are earning around 
Rs. 600 crore per annum. This is nearly 
double of the annual revenue of the forest 
department. If this is an exaggeration, one 
can apply one’s own correction factor to 
arrive at an acceptable figure. The loss is 
still mind boggling. Who are we fooling by 
putting a ban on hunting? 
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African Experience 

Kenya has had no hunting of lions since 27 years and the lion 
population has been greatly reduced. Tanzania has lion hunting and 
at the same time the biggest population on the continent. The situation 
in Kenya illustrates that lions would be viewed only as threats to 
people and livestock in the absence of trophy hunting. Lions in 
Amboseli National Park were exterminated by angry Maasai in the 
early 1990s, and three-fourths of the lions in Nairobi Park were 
speared in the past year. Lions inflict serious damage to these 
people’s livelihoods, so why should they be tolerated outside the 
parks? The Tanzanian hunting industry certainly has the potential 
to play an important role in lion conservation, but there is significant 
room for improvement. Hunting companies need to engage local 
communities directly and help them to co-exist with lions.(Dr. Craig 
Packer a Distinguished McKnight Professor from the University of 
Minnesota. He has done 26 years of research on the lions of the 
Serengeti and is regarded as one of the world authorities on lion, in 
an interview published in The African Indaba e-Newsletter, July 
2004). 

As a consequence of the Wildlife Policy of Tanzania (1998) Wildlife 
Management Areas are being created where villages manage the 
wildlife on their land and are increasingly earning revenues, including 
those from lions. This raises tolerance levels towards wildlife 
including dangerous game and improves the potential for wildlife as 
a land use option. Areas which otherwise would be lost for wildlife 
are thereby safeguarded. (Tanzania: Lion Conservation And Human- 
Lion Conflicts, By Dr. Rolf D. Baldus, The African Indaba e- 
Newsletter, July 2004). 

The Zambia Wildlife Authority (ZAWA) last year disbursed over K1.8 
billion, generated from hunting licenses from the 2003 hunting season, 
to 49 communities living in and around game management areas 
(GMAs) across the country. Source: UNIRIN, June 2004. 

Local pastoralist communities on the ranches outside Lake Mburo 
National Park in Mbarara district, Uganda, have started reaping the 
benefits after a pilot sport-hunting project began 3 years ago. The 
project allows the communities to manage the wild animals and benefit 
from sport-hunting trophy fees. With an economic value attached to 
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game animals, the prospects of pastoralists co-existing with wild 
animals look brighter. The communities get 65% of the trophy fees, 
Uganda Wildlife Authority (UWA) 15%, landowners 10%, sub-county 
local government 5% and the Community Protected Areas Institutions 
5%. This helped reduce poaching and charcoal burning. Disputes 
between wildlife authorities and pastoralists have ceased to exist. 
Sport-hunting would replace poaching outside the protected areas 
since government does not have any enforcement capacity. The 
concept of utilizing wildlife for the benefit of local communities is 
sweeping across the southern and eastern African countries under 
the catch phrase: “use it or lose it. (Source: New Vision, Kampala, 
Uganda Reported in The African Indaba e-Newsletter, July 2004) 


subsidy will be required to popularise such solutions by people in 
general. 

A realistic compensation for crop losses and protection costs, along with 
subsidies on crop protection, is a critical requirement. There are all kinds 
of agricultural and other subsidies but none of them targets, conservation 
and agriculture alike. A conservation subsidy to fund such a scheme 
can go a long way in helping the poor farmers and wildlife at the same 
time. The estimate of available subsidies is to the tune of Rs. 200,000 
crores per annum as reported in the news papers. Diverting some of 
this money for such a scheme should not be difficult for a large country 
like ours. 

POPULATION MANAGEMENT 

Scientific management of herbivore populations is of critical importance 
to their well being, as otherwise, the populations may explode and push 
themselves, and their sympatric species, into extinction, by destroying 
their own habitat through overgrazing. Population management is all 
the more important in situations where these populations earn human 
hostility by damaging crops and other property, as the risk is then 
compounded by increased poaching. The problem populations outside 
PAs, where they are in serious conflict with local human interests, are 
in serious and imminent danger of being wiped out, because they are 
not wanted there. These populations can only be saved if they lose 
their nuisance value or turn into a positive resource for the people 
concerned. Translocation, culling and sport hunting are the only 
solutions for managing populations. 
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Translocation 

Translocation of wild animals is a routine activity in Africa and other 
countries where wildlife is actively managed. It is mainly used for trading 
animals and stocking new protected areas or private game reserves. It 
is hardly ever used as a tool to manage unwanted herbivore populations 
because of the scale of operations required. Mass translocation of whole 
populations is an extremely expensive and slow proposition and is 
unviable as a tool of choice. Moreover, in India, we have no experience 
or expertise in handling animals at the required scale and it will be 
impossible to consider any sizable initiative without intensive hands-on 
training of a very large number of forest staff. As such training is not 
available in India at present, collaboration with African or American 
experts is the only way of introducing it at any reasonable scale. It usually 
involves high mortality rates which may be unacceptable in the current 
sentimental environment in India. 

Culling 

Culling is the process of reducing wild populations by killing. The term 
is more often used to describe an operation when management agencies 
themselves, or through hired shooters, kills large numbers of animals, 
of selected age and sex, to balance the population size, or its growth 
rate, to suit the available habitat. Culling requires expertise and 
equipment currently beyond the reach of our forest departments. Even 
more important issue is what to do with large numbers of dead animals 
in the light of the legal prohibition against utilising the products of culling 
for consumption or trade. 

Sport Hunting 

Sport hunting, through permits, is the only viable way of managing 
wildlife populations in the long run. Hunting is one of the most popular 
recreation activities in the world for which people are ready to pay mind 
boggling amounts of money. An extreme example of the hunting craze 
was reported, in The Hunting Report Newsletter (at 
www.huntingreport.com), when a single Canadian bighorn sheep hunt 
was auctioned for 4,05,000 dollars. And the hunter, one Sherwin Scott, 
could not bag the animal within the allotted 17 day hunt in the Cadoman 
area bordering Jasper National Park. Wild animals near human 
habitations are being killed by poachers without paying anything. If we 
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Mountain Conservancy Project, Pakistan 

The project was launched, in early 1990s, as a joint effort of IUCN, 
WWF and the Government of Pakistan, in North-Western Frontier 
Province of Pakistan in response to rampant poaching of various 
dwindling wild sheep and goat species. The villagers admitted 
poaching for meat. The project loaned money to the village for pur¬ 
chasing meat and started a sport hunting project. The fees charged 
are upward of USD 5000 per animal. Markhor (Capra falconeri), the 
most endangered animal in the area, is charged USD 25000 per 
animal. The returns from the project are shared with the villagers. 
Since then the villagers have paid back their loans, poaching has 
gone down drastically and the wildlife has bounced back. The bag 
limits have been raised over the years in response to the increase 
in populations. The markhor bag limit started as one animal per year 
in the beginning has now gone up to 6 animals. The project was 
started in one valley but has spread to 10 valleys now. 


officially harvest the animals, which are otherwise being killed by 
poachers, and share the returns with the communities, the same animals 
can become a source of revenue. 

This will tend to minimise poaching as the local people will have an 
incentive in guarding the animals. To do this, hunting licenses can be 
issued after deciding the sustainable bag limits and other necessary 
regulations. Licenses can be auctioned annually to the travel agents 
or hunting outfitters, who can then bring in sport hunters, with all the 
attendant benefits to the local people. In such a scenario, where more 
animals means more returns, people will have a built-in incentive for 
preserving these populations, rather than exterminating them. Apart 
from generating revenues from hunting fees, it will also support local 
businesses and employment as outfitters, guides, and in hospitality. 
The revenues generated from the operations can be used to 
compensate crop losses as well. Some of our common species, such 
as black buck, nilgai, sambar, chital and wild pig are eminently suited 
for this kind of management. Hunting, both for sport and for managing 
populations, is practiced in most countries of the world. It pays for a 
major proportion of the conservation budget and brings in very high 
returns to the adjoining communities. Indian herbivores, introduced 
abroad are among the most popular trophies in North and South 
America. Some of the internet advertisements for these animals are 
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shown below as a sample: 

1 King Ranch, Texas. 

• Nilgai 

• $300.00 per gun per day plus harvest fee (1 day hunt). 

• Bull $900.00 harvest fee per bull 

• Cow $500.00 harvest fee per cow 

2 YEAR ROUND TEXAS-LTD HOG HUNTS 

• 2 days - $600.00 - 2 hogs. 

3 Texas hog hunts, ARCHERY ONLY 

• 2 day minimum, 4 hog limit, lodging, tripods and feeders included, 
$100.00 per day, TROPHY FEE of $350.00 

4 South Texas wild hog/javalina hunts, GUARANTEED SHOT 

• days / 2 hogs, $395.00, 

• day - $500 - 2 Hogs, Deluxe Lodging and Meals 

5 Clubs and Associations Specializing in Wild Boar Hunting 

Iowa Bowhunters Association 

• Michigan Bow Hunters 

• North Carolina Outdoor Recreation Club 

• Virginia, Blacksburg—Shawnee Hunting Club 

6 Texas Safari Ranch (www.texassafari.com) 

• Axis - $ 2000 

• Black Buck - $1600 

7 Argentina Hunting (www.argentinahunting.8m.com) 

Official website of Argentina offers hunts for spotted deer, black buck, 
wild boar and wild buffalo, among others. 

LEGAL ISSUES 

As mentioned at the outset, the WPA, in its current form does not 
support any population management options. Section 12 gives a very 
restrictive definition of ‘Scientific management’ of wildlife as 
‘translocation of any wild animals to an alternative suitable habitat’ or 
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‘population management of wildlife without killing or poisoning or 
destroying any wild animals’. Section 11 (1) (b) of the Act, permits 
hunting of wild animals belonging to Schedule II, III and IV, if they 
become dangerous to human life and property, including standing crops. 
There is a glaring contradiction between these two sections. What 
section 11 permits us in terms of permitting ‘hunting’ problem 
populations, section 12 has taken it away by putting serious constraints 
on the term ‘management’. As we have no expertise in mass 
translocation of wild animals, we are in no position, at all, to manage 
our problem populations. However, we can hunt these populations to 
their extermination without calling it ‘management’ as section 11 permits 
hunting in all its expressions, such as killing, poisoning and destroying 
etc. Hunting and translocation are the only tools for scientific 
management of wildlife. But, while translocation is an emergency 
response in selected situations, hunting is a routine operation for 
managing wildlife populations all over the world. By outlawing hunting 
we have almost totally eliminated any chances of serious attempts at 
alleviating the suffering of forest dwelling communities. 

Scientific management of wildlife is a tool to draw maximum benefits 
from this resource as well as to minimise the losses due to human 
wildlife conflict. These benefits can be drawn only through a system of 
ownership, utilisation and trade of wildlife products such as meat, 
trophies etc. The WPA does not permit any of these enterprises. Under 
such circumstances, management of populations, over abundant or not, 
is irrelevant. 

In response to the wide spread hue and cry against crop damage by 
nilgai, wild pig and black buck, many states, such as UP, MP, Rajasthan, 
Maharashtra, etc. have permitted their hunting, except black buck, under 
severe restrictions. Madhya Pradesh has permitted killing of nilgai and 
wild pig but no one has applied for permission because of impossible 
and impractical conditions imposed. 


Summary of Hunting Systems Permitted in Different States 


State 

Species 

Features 

MP 

Wild pig 

Sport hunting outside RF/PF, beyond 5 
km from PA boundary, permit issued by 
SDM, licence fee: local hunter Rs. 100, 
district level hunter Rs. 1000 per year, 
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royalty: Rs. 100/animal, maximum hunt 
allowed: 5 animals per license/year 


Nilgai 

Hunting license issued by SDM on 
complaint, anyone with a licensed 
weapon can be permitted to hunt, has to 
hunt in the complainant’s field only, and 
within 15 days, carcase property of the 
government. 

Rajasthan 

Nilgai 

Forest Rangers to DCF authorised to 
kill, in specified districts 


Whereas the legal provisions for hunting animals have been there since 
the inception of the Wildlife (Protection) Act, 1972, these have never 
been used due to the belief that any show of utilitarian attitude towards 
wildlife may trivialize its sanctity. Although the Act was amended in 
1991, and again in 2002, to remove provisions for hunting, for pleasure 
or revenue, the MP Wildlife (Protection) Rules, 1974 still retain the 
original plan for sport hunting. Same may be true for other states as 
well. 

Sceptics may raise the bogey of political and cultural problems. If the 
programme is liked and accepted by the people, the politicians will also 
support it. As far as the so-called cultural aversion to hunting is 
concerned, it is a complete hoax. A large majority of our people are non¬ 
vegetarian, poachers are butchering our wild, shikar was banned only 
as recently as 1970, while the sleeping provisions for hunting continued 
right up to 1991. The Madhya Pradesh Wildlife (Protection) Rules, 1974 
still contain provisions regarding the constitution of shooting blocks and 
hunting fees. If fishing can be permitted, why should killing of any other 
species be a taboo? We can be confident that if a proper communication 
campaign is launched before such a decision is implemented, we can 
have sufficient public opinion in favour of a people-centred and scientific 
wildlife utilization programme. 

The arguments against sport hunting, given by well-meaning 
conservationists are as follows: 

a) that starting sport hunting may open the floodgates for more 
poaching in the name of legal hunting; 

b) we may not be able to control the bag limits within scientific 
prescriptions, due to our notorious inability to implement our 
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regulations; 

c) it may deplete the prey base for endangered carnivores, and may 
lead to a rise in cattle-lifting depredations. 

These are valid fears but a closer look will show that there are built in 
answers to these fears. The very proposal for introducing sport hunting 
is meant to reduce poaching by making entire rural populace the 
guardians of wild animals, instead of only the forest guard protecting 
the animals. As far as the question of exceeding sustainable bag limits 
is concerned, the risk is minimum in view of the fact that if the 
communities start getting reasonable incomes from the venture, the 
incentive and pressure to stick to sustainability considerations will be 
a reasonable safeguard. Conservation lobbies and scientific institutions 
as independent watchdogs to ensure that limits are not crossed. The 
fear of depleting the prey base for predators is also unfounded as the 
numbers to be hunted will be very low (below 5% of the adult population 
per annum), and that too be compensated by a reduction in poaching. 
Moreover, experience worldwide shows that, rather than depleting, 
populations of hunted animals grow, under the influence of properly 
managed hunting programmes (see box). 

WILDLIFE AS A NATURAL RESOURCE 

Animal resources, like plant resources, have a natural growth curve, 
involving growth, equilibrium and decay, in that order. This growth pattern 
eminently lends itself to human intervention according to scientific 
principles. If we do not control growing populations, by removing the annual 
increment at or just before the equilibrium, the animals will destroy their 
habitat, and consequently themselves. They will also become pests and 
will, in any case, lose popular and political support. It will neither serve 
the interests of the protectionists nor of pragmatic conservationists if the 
populations are permitted to enter the decay phase without any economic 
benefits to the society. Wildlife, then is viewed as a renewable natural 
resource and its management as such for human welfare is vital. 
Experience worldwide has proved this beyond doubt and we should 
reconsider our ecological policies, as we are revising our economic 
policies, in the light of global experiences. As nothing can be attempted 
beyond the prevailing legal framework, we will have to begin by overhauling 
the WPA to bring it in tune with the principles being followed globally. 
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Annexure-1 

Summary of Compensation Systems in various states 


Type of Loss 

State 

Rate of Compensation 
(Rs.) 

Crop damage 

AP 

At par with natural 
calamities or riots. 


West Bengal 

2500/ha 


Bihar 

500/acre 


Jharkhand 

2,500/ha 


Meghalaya 

3750-7500/ha 


Tamil Nadu 

Up to 15000 


Orissa 

1000/acre. 


Karnataka 

2000/acre 


UP 

150-2500/acre 


Gujarat 

250-5000 

Livestock deaths 

AP 

Market Value 


West Bengal 

70-450 


Meghalaya 

100-1500 


MP 

5000 


Jharkhand 

500-3,000 


Maharashtra 

3000-9000 

(or 75% of the market value, 
whichever is less) 

Human deaths, 

Karnataka 

25000-100,000 

Permanent disability, 

Assam 

20,000 

Injuries 

UP 

5000-50,000 


Gujarat 

2500-100,000 


AP 

Up to 20000 


W Bengal 

5000-20000 


Tamil Nadu 

20000-10,0000 


Bihar 

6000-20000 
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Jharkhand 

33,333 -1,00,000 


Meghalaya 

30,000-100,000 


MP 

10,000-50,000 


Orissa 

2,000-1,00,000 


Maharashtra 

50,000-2,00,000 

Loss of house, other 

Karnataka 

5,000 

property 

UP 

400-3000 


AP 

At par with natural 
calamities or riots 


West Bengal 

500-1000 


Bihar 

200-1000 


Jharkhand 

1,000-10,000 


Meghalaya 

5000-10,000 


Tamil Nadu 

5000 


Orissa 

2,000-3,500 
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DISTRIBUTION OF PENINSULAR 
UNGULATES IN RELATION TO 
BIOGEOGRAPHIC ZONES, STATES 
AND PROTECTED AREAS OF INDIA 

J.S. Kathayat and V.B. Mathur 


INTRODUCTION 

In all, 34 ungulate species belonging to seven families viz., Bovidae, 
Cervidae, Equidae, Moschidae, Rhinocerotidae, Suidae and Tragulidae occur 
in India. Of these, 20 ungulate species belonging to four families viz., 
Bovidae, Cervidae, Equidae and Moschidae occur in the Himalaya, the 
distribution and abundance status have already been published in the earlier 
issue of ENVIS bulletin on Mountain Ungulates of India. In this article 
information on distribution of remaining ungulate species found in Indian 
region has been summarized. There are about 360 Protected Areas (PAs) 
covering approximately 116,296 km 2 (3.75% of the region) in which these 
species occur. These include: 1 PA in the Trans-Himalayan zone, 47 in the 
Himalayan zone, 6 in the Desert zone, 69 in the Semi-Arid zone, 47 in 
Western Ghats zone, 109 in the Deccan Peninsular zone, 30 in the Gangetic 
Plain, 6 in the Coastal zone and 45 in the North-East India. The Western 
Ghats Mountains (5B) has the highest percentage of PA coverage while the 
province of Punjab Plains (4A) has the lowest PA coverage (Table 1). 

PROTECTED AREA COVERAGE 

PA coverage in different Biogeographic Regions 

An analysis of area covered under the PA network in each biogeographic 
zone (i.e, area available for conservation of ungulates and other species) 
reveals that the Western Ghats Mountains (5B) has the highest (10,595 
km 2 ) coverage while the Punjab Plains (4A) has the lowest (907 km 2 ). 
The area covered under the PA network in other provinces are as follows: 
1B - Tibetan Plateau (1,784 km 2 ), 2A - North-West Himalaya (2,783 km 2 ), 
2B - West Himalaya (5,520 km 2 ), 2C - Central Himalaya (317 km 2 ), 2D - 
East Himalaya (9,40 km 2 ), 4A- Punjab Plains (932 km 2 ), 4B- Gujarat 
Rajputana (12,373 km 2 ), 5A- Malabar Plai'ns (1,531 km 2 ), 5B- Western 
Ghats Mountains (10,595 km 2 ), 6A- Central Highlands (11,979 km 2 ), 6B- 
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Chhola Nagpur (7,961 km ! ), 6C- Eastern Highlands (4,449 km ! ), 6D- 
Central Plateau (11,730 km 2 ), 6E- Deccan South (3,403 km 2 ), 7A- Upper 
Gangetic Plain (5,877 km 2 ), 7B- Lower Gangetic Plain (1,842 km 2 ), SB- 
East Coasts (1,597 km 2 ), 9A- Brahmaputra Valley (2,388 km 2 ), and 9B- 
North-East India (2,581 km 2 ) (Table 2). 

PA size distribution of ungulate species 

Table 3, indicates the ungulate species found in various PAs and the 
potential areas (in km 2 ) available for each species are as follows: Barking 
deer was reported in 208 PAs (70,663 km 2 ), blackbuck in 64 PAs (33,737 
km 2 ), brow-antlered deer in 1 PA (40 km 2 ), four-horned antelope in 89 
PAs (42,906 km 2 ), chital in 176 PAs (60,937 km 2 ), gaur in 126 PAs 
(42,097 km 2 ), hog deer in 34 PAs (9,370 km 2 ), Indian gazelle in 55 
PAs (32,440 km 2 ), Indian wild ass in 2 PAs (12,459 km 2 ), mouse deer 
in 62 PAs (25,310 km 2 ), nilgai in 148 PAs (63,206 km 2 ), Nilgiri tahr in 
12 PAs (2,917 km 2 ), one-horned rhinoceros in 11 PAs (2,970 km 2 ), 
pygmy hog in 2 PAs (526 km 2 ), sambar in 217 PAs (77,550 km 2 ), swamp 
deer in 9 PAs (5,413 km 2 ), wild pig in 246 PAs (96,287 km 2 ), and wild 
buffalo in 15 PAs (5,405 km 2 ). 

The mean PA size for PAs in Provinces 6A and 7B are low while it is 
higher for 3A and 6D (Table 1). Over 36% of these PAs are <100 km 2 and 
about 44% PAs are in the category of 101-500 km 2 . In other words, 80% 
of PAs that afford protection to ungulates are smaller in size. There is a 
need for at least a few large PAs to maintain viable populations of some 
of these ungulates species for long-term conservation. 

UNGULATE SPECIES RICHNESS IN STATES AND 
PROTECTED AREAS 

Wild pig seems to be the most common ungulate species in the country 
as it is reported from 246 PAs, while the Brow-antlered deer is found 
only in one PA (Table 4). 

The highest ungulate species richness is found in the biotic province 
Central Highlands (12 species) and the minimum species richness is 
observed in the biotic province Tibetan Plateau (1 species). Table 3 
indicates the state of Uttar Pradesh has the most number of ungulate 
species (12 species) while the state of Sikkim has the least (2 species). 
Ungulates species richness in other states given in the parantheses are 
as follows: Andhra Pradesh (10), Arunachal Pradesh (6), Assam (10), 
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Bihar (9), Chhattishgarh (11), Goa (7), Gujarat (10), Haryana (7), 
Himachal Pradesh (4), Jammu & Kashmir (4), Jharkand (8), Karnataka 
(8), Kerala (8), Madhya Pradesh (11), Maharashtra (10), Manipur (5), 
Meghalaya (4), Mizoram (4), Nagaland (4), Orissa (9), Punjab (6), 
Rajasthan (7), Tamil Nadu (9), Tripura (4), Uttaranchal (6), and West 
Bengal (8). 

The detailed accounts of species presence by PA, Biogeographic Zone 
and state are presented in Table 4. However, it is stated that the data 
presented is collated from PA managers and state headquarters and is 
subject to limitations viz. (1) Some species populations exist outside the 
PA network (2) The presence of a few species are yet to be confirmed 
from some PAs (3) The total area of the PA may not be the potential 
area for the ungulate species and (4) A few PAs have the 'proposed' 
status i.e. they have not been gazatted. We are always seeking to update 
information on distribution of ungulates species and any queries or 
suggestions may be directed to the National Wildlife Institute Datatbase, 
Wildlife Institute of India (jsk@wii.gov.in). 
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Table 1. Sizes of Protected Area in different Biogeographic Zones 


Biogeographic 

zone* 

Biogeographic 

Province* 

Number of 

Protected 

Areas 

Minimum 
size (km 2 ) 

Maximum 
size (km 2 ) 

Trans Himalaya 

IB 

1 

1784.00 

1784.00 

Himalaya 

2A 

13 

14.00 

754.40 


2B 

17 

2.13 

1552.00 


2C 

5 

35.34 

104.00 


2D 

12 

55.00 

4149.00 

Desert 

3A 

6 

2.03 

7506.22 

Semi-arid 

4A 

23 

1.43 

186.50 


4B 

46 

4.45 

1153.42 

Western Ghats 

5A 

11 

8.00 

563.28 


5B 

36 

55.00 

874.20 

Deccan 

6A 

26 

0.27 

1471.13 

Peninsula 

6B 

22 

8.75 

1354.30 


6C 

13 

14.16 

1258.37 


6D 

32 

1.42 

3568.09 


6E 

16 

0.88 

1194.00 

Gangetic Plain 

7A 

17 

1.09 

2073.00 


7B 

13 

0.14 

544.67 

Coasts 

8B 

6 

5.95 

1330.10 

Northeast 

9A 

24 

4.14 

849.79 


9B 

21 

4.70 

500.00 


* Followed by 

Rodgers, W.A. and Panwar, H.S. 1998. Planning a Protected Area netwrok in India. Vol. 1 & 
2. A report prepared for the Department of Environment, Forests and Wildlife, Government 
of India. Wildlife Institute of India, Dehra Dun. 608 pp. 
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Table 2. Protected Area size in different Biogeographic Zones and Ungulate 


species richness. 


Province 

Area of 

Province 

(km 2 ) 

No. of 

States 

No. of 

P.As 

Total 

Area of 

P.As 

(km 2 ) 

% 

Coverage 
of PA 

Area 

No. of 
Species 

IB 

75069 

1 

1 

1784.00 

2.38 

1 

2A 

69401 

2 

13 

2783.24 

4.01 

2 

2B 

52072 

2 

17 

5416.40 

10.40 

3 

2C 

5457 

2 

5 

317.98 

5.83 

3 

2D 

83743 

1 

12 

9405.57 

11.23 

4 

3A 

178296 

2 

6 

16076.09 

9.02 

5 

4A 

122903 

6 

23 

907.53 

0.74 

7 

4B 

416576 

4 

46 

12380.30 

2.97 

11 

5A 

66633 

5 

11 

1836.52 

2.76 

9 

5B 

65546 

6 

36 

10595.66 

16.17 

10 

6A 

241310 

4 

26 

11979.41 

4.96 

12 

6B 

178095 

4 

22 

7961.12 

4.47 

8 

6C 

208150 

2 

13 

4449.23 

2.14 

11 

6D 

410041 

4 

32 

11405.88 

2.78 

11 

6E 

342743 

4 

16 

3403.95 

0.99 

10 

7A 

206687 

2 

17 

5879.36 

2.84 

10 

7B 

148161 

2 

13 

1842.35 

1.24 

11 

8B 

61778 

3 

6 

1597.00 

2.59 

5 

9A 

66290 

1 

24 

3879.99 

5.85 

10 

9B 

105050 

5 

21 

2394.44 

2.28 

7 


3104001 


360 

116296.02 

3.75 
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Table 3. Number of Species occurrence in various States. 
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Distribution of peninsular ungulates 
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Distribution of peninsular ungulates 
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Distribution of peninsular ungulates 


oiewna PI!AA 

x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

% 

X 

s 

X 

X 

X 

X 

X 

X 

X 

X 

Bid PIIAA 

s 

X 


% 


X 

X 

X 

X 

X 

X 



X 

s. 

s 


\ 


s 

\ 

s 

X 

X 

X 

s 

s 

s 

(ei|6u{SBjea) J99Q diueMs 

S 

X 

s 

X 

\ 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Jequiss 

\ 

X 

\ 


s 

X 

X 

X 

X 

X 

X 

s 

s 

X 



s 

% 

X 

% 

\ 

% 

X 


X 


s 

s 

6oh Aiu6Ad 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

50J330Uiqy 

(peutoq-duo leajg) ueipui 


X 

X 

\ 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

s 

X 

X 

X 

X 

X 

s 

jqei !Ji6|jn 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

(jefiijN) linqania 


S 

\ 

S 

s 


% 

\ 

s 

\ 

s 

s 

s 

s 

s 

s 


s. 

\ 

s 

X 

X 

X 

X 

X 

X 

X 

X 

(uqojAdqo uejpui) jaea asnofl 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

ssv PIIAA WW 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

lejE^uiqg) enazeg ue;pu| 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

iddQ 6 oh 


X 

S 

\ 

s 

X 

X 

X 

X 

X 

X 

s 

X 

X 


\ 

% 

s 

X 


s 

X 

X 

X 

X 

X 

X 

% 

(uos;g ueipui) jneg 

S 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

s 

X 

\ 

s 


X 

X 

X 

\ 

s 

s 

(l&UIMD) P®Uods 

s 

X 


s 

\ 

X 

\ 

X 

X 

X 

X 

s 

s 

X 


N 

\ 

\ 

% 

\ 

s 

s. 

\ 

s 


\ 

X 

% 

(eqbmsMOio) edo|9iue peujoq-jnoj 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

\ 

X 

s 

X 

X 

X 

X 

X 

X 

X 

X 

je«a (s,pg) pejauue-MOjg 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

(adopiuv ue|pu|) >pnq>pBjg 

X 

X 

S 

S 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X 

X 

X 

X 

X 

(HBjiUn^ UBjpU|) J99Q 6upfJBg 

S 

X 

X 

s 

X 

X 

X 

X 

X 

X 

X 

s 

X 

X 

s 

s. 

% 

s 

s 


s 

s 

X 

% 

X 

s 

\ 

s 

(uj) e6uey |BUjpru|)IV 

oo 

i 

3 

S 

s 

1 

s 

i 

i 

© 

3 

3 

3 

5 

CO 

o 

ft 

I 

3 

© 

CM 

i 

i 

1 

s 

A 

s 


9 

ft 

s 

f'- 

L-S 

CM 

s 

i 

4* 

m 


CM 

in 

s 

I 

f 

ft 

('Ufil'bs) B9JV 

ft 

1 

5 

ft 

ft 

cri 

« 

& 

I 

ft 

CM 

CM 

s 

§ 

ft 

CM 

t 

© 

ft 

ft 

Ifii 

ft 

CO 

ft 

ft 

t? 

s 

•*r 

fc 

s 

ft 

ft 

tf> 

s 

i 

oO 

oO 

§ 

s 

te 

co 

b 

3 

© 

r- 

ft 

s 

CM 

fe 

o 

s 

o 

% 

ft 

05 

in 

CO 

CM 

)Udiuqs!iqB)sg jo JB9* 

h- 

r - 

o> 

1 

CO 

05 

S 

CD 

M 

05 

i 

£ 

05 


1 

1 

i 

§ 

$ 

05 

i 

i 

1 

s 

i 

<& 

05 

06 

05 

% 

8 


1 


1 

§ 

s 

05 

B9JV P91D910J<J 

OH 

(— 

cl 

2 

1 

a 

co 

£ 

2 

CO 

Hastinapur WLS 

co 

§ 

CO 

"0 

1 

CO 

x: 

Kishanpur WLS 

CO 

5 

a 

1 

a 

CO 

J= 

1 

—1 

|Nawabganj WLS 

|Parvati Aranga WLS 

to 

3 

(O 

1 

p 

CL 

CO 

$ 

I 

co 

<3 

CO 
—1 

$ 

1 

f 

CO 

CO 

-J 

s 

CO 

Zj 

<: 

TB 

t— 

<0 

co 

1 Corbett NP / TR 

CL 

1 

to 

—1 

s 

1 

CL 

2 

1 

5 

to 

5 

1 

13 

5 

1 

5 

CL 

2 

il 

CL 

z 

to 

_J 

5 

Bethuadahari WLS 

CO 

$ 

1 

n 

1 

$ 

2 

a 

i 

% 

s 

f 

S9WS 

x: 

</> 

1 

<T 

cl 

to 














-m 

s 



J 

a 



■K 

a 

1 

1 








eoujAOJd Djqdei6o96ojg 

<t 

r- 

















CO 

h- 













£nvi* bulletin : Wildlife AND PROTECTED AREAS (2004) 291 



























































Table 4 : Continued.. 



0 |B»na PI!M 

X 

X 

X 

X 

X 

X 

X 

X 

X 


'k 

X 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

N 

X 

BldPIIM 

"> 

X 

% 

X 

X 

% 

X 

S 

V 



X 


X 

s 

X 

% 

X 


X 

X 


X 

X 

S 

s 

X 

(eqBujsejeg) iaaQ diueM$ 

X 

X 

X 

X 

X 

X 

X 

X 

X 



X 

X 

X 

X 

X 

X 

X 


X 

X 

X 

X 

X 

X 

'v 

X 

jequies 

% 

X 

% 

X 

X 

X 

X 

X 

X 

% 


% 

S 

'v 


X 

X 

X 

X 

X 

X 

% 

s 

X 

S 

X 


6oh Aiu6^j 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

'V 

X 

X 

X 

X 

% 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

507730UTCfa 

(paujoq-auo icajo) ucipui 

X 

X 

X 

X 

X 

X 

X 

X 

X 

S 

S 

X 


X 

X 

% 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X 

jqei ni6|!m 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0e6|!N) linqanig 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

(u|ioJA9q3 uc'jpu|) jaaQ asnoyj 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

ssv PHAAWSV 

X 

X 

X 

X. 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

(cje^umo) auazeo ucipu| 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

jaaO Bog 

X 

X 

X 

X 

X 

X 

X 

X 


\ 


s 


X 

X 

V 

% 

% 

V 


X 

X 

X 

X 

X 

s 

X 

(uosia UBjpui) jneo 

% 

X 

X 

X 

X 

X 


X 

X 

s 

s 

V 

s 

% 


% 

s 

X 

X 

'i. 

X 

% 

N 

S 

X 

X 

s 

(|eu!MD) JWQ pauods 

% 


s 

s 


s 

X 


X 

X 

'v 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

(eqBujSMoqo) adojaiue paujoq-jnoj 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

jaaQ (s,p|3) pajapue-AAojg 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

(adopiuv uejpui) >pnq>pe|a 

X 

X 

X 

V 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

(>je(iunyij ue{pu|) iaaa 6u{^jeg 

X 


X 

X 

X 

X 

X 

X 

"> 

s 

> 

% 

% 

s 

s 

X 

s 

X 

X 

'v 

s 

% 

s. 

X 

s 

X 


(uj) aCucy icujpiujljv 

8 

CO 

5 

CM 

CM 

o 

MO 

o 

3 

i 

Ji 

s 

CM 

0? 

SB 

CM 

8 

oS 

cS 

-<T 

c» 

s} 

§ 

s 

s 

§ 

3 

CT> 

8 

8 

lO 

or 

| 

CO 

35 

CSI 

$ 

<*nI 

CM 

CO 

8 

8 

<3 

s 

U-. 

3 

S5 

in 

— 


1 

CM 

1 

s 

8 


( iu^ bs) eaiv 

■*T 

o 

g 

-a- 

o 

s 

m 

£ 

cr> 

CM 

CO 

<s 

i 

ro 

8 

CO 

8 

8 

§ 

OO 

C". 

co 

oo 

S 

§ 

s 

§ 

oo 

oo 

c- 

s 

CO 
r -- 

co 

CM 

« 

m 

CM 

CM 

» 

CM 

CM 

CD 

CM 

8 

8 


<3*> 

5 

5 

8 

CO 


i 

8 

CO 

T 

iuauiqs;iqeis3 jo jea^ 

if- 

CO 

1 

1 

£ 

<T> 

1 

! 

CO 

oo 

cff. 

oo 

1 

cn 

1 

1 

1 

I 

-T 

I 

go 

1 

1 

1 

1 

g 


l 

CM 

g 

§ 

CM 

r • 
cn 

no 

eajv papaiojg 

|Mahananda WLS 

|Ramnabagan WLS 

& 

to 

§ 

i 

£ 

|Balukhand Konark WLS 

|Gulf of Mannar Marine HP 

|Sunderban NP 

Habday Island WLS 

|Lothian Island WLS 

& 

cc 

i 

i 

t 

CO 

I 

Cl 

CL 

z 

I 

CL 

i 

1 

Named NP 

Orang NP 

Amchang WLS 

Barail WLS 

SIM peiueg 

CO 

—t 

£ 

1 

1 

£ 

cr 

1 

Bordoibam-Bilmukd WLS (prop) 

CO 

_l 

1 

£ 

CO 

JS 

1 

16 

6 

Deepor Beel WLS 

CO 

1 

CL 

6) 

.£ 

.-s 

Q 

East Karbi Anglong WLS 

Garampani WLS 

CO 

3 

i 

CO 

t 

1 

Marat Longn WLS 

saieis 



8 

s 


|Tamil Nadu 

|West Bengal 



E 

T - 

v- 

< 



















aouiAOJd oiqdej6oa6o!a 



CD 

OO 






<c 

cn 




















292 Ungulates of India 


























































Distribution of peninsular ungulates 


-o 

CD 

3 

C 

*<3 

C 

o 

o 


oiewng P l!AA 

X 

X 

X 

X 

X 


X 

X 

X 


X 

X 

% 

X 

X 

X 

X 

X 

X 


X 

X 

X 

X 

X 

X 

X 

in 

T" 


Bid PI!M 

X 

X 

X 

S 

X 


S 

X 

X 


% 

s 

% 

N 

X 

s 

% 


> 


s 

> 

S 

S 


% 

s 

s 


(egfiujsejeg) J99Q diueMS 

X 

X 

X 

X 

X 

'v 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

CD 

1 

jequies 

X 

X 

s 

X 

X 

S 

X 

S 

X 

X 


s 

X 

\ 

> 

\ 

> 

s 

% 

s 


X 

S 

s 

X 

X 

X 

h> 

t- 

CM 


6oh AiuBAy 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

CM 

! 

soj^ioUlqy 

(paiuoq-euo jedjo) ueipui 

X 

X 

X 


X 

S 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

T- 

y~ 

§ 

JM«1M|6|!N 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

C4 

T~ 

2 

o 

(!b 6|!N) linqenia 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

i 

1 

,, <0 

-(UjlOJASl|3 

ueipui) jesa ©sno W 

* 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

CM 

CO 

<D 

ssvpiim 3!ie|sv 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

CM 

<0 

(eje^ujiQ) 9|jazB9 ue;pu| 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

in 

in 

2 

iaaa Boh 

X 

X 

X 

X 

s 


s 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

s 

I 

(uo$;g uc|pu|) jm >9 

X 

X 

s 

X 

X 

s 

X 

X 

X 


% 

X 

X 

X 

X 

s 

X 

X 

s 

X 


X 

X 

s 

X 

X 

s 

8 

T- 

S 

1 

(|CU|MD) i»©a P©Uods 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

8 

T- 

C 

-(Bl|DU|5MlTCnjJ 

sdo|9)ue peujoq-.inog 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

s 

-Q 

J990 (s.pl 3 ) p9J9itue-M0jg 

X 

X 

X 

X 

X 

X 

% 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

T~ 

1 

{9do|9iuv ue;pu|) >pncppe|g 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

3 

§ 

</> 

Oteftunw ueipui) J99Q 6u[>|jeg 

X 

X 

% 

X 

X 

\ 

s 

% 

% 

s 

s 

% 

X 

s 

s 

s 

s 




\ 



S 

% 


% 

s 

i 

4 

(ui) e6uey lewpinjHV 

<! 

& 

1 


§ 

o 

8 


& 

Cy 

r- 

UT 

r-- 

8 

CM 

1 

1 

CD 

i 

& 

1 

1 

1 

to 

CM 

I 

£ 

§ 

& 

I 


8 

r- 

CM 

8 

% 

1 

1 

1 

3 

5 

1 

% 

4 

z 


CD 

1 

1 

& 

& 

( uof bs) egjy 

s 

uo 

& 

s 

« 

£ 

s 

</> 

CD 

3 

3 

$ 

§ 

CO 

3 

O 

cm 

s 

§ 

£ 

8 

a 

CO 

id 

s 

8 

8 

s 

£ 

§ 

$ 

$ 

§ 

8 

o 

<Si 

o 

§ 

^r 

co 

cd 

CM 

oi 

d- 

r^. 

$ 

id 

CO 

o 

8 

oo 

d 

r- 

5 


€ 

i 

s 

jueujgsiiqejsg jo jea^ 

1 

8 

1 

K' 

* 

a 

a 

K- 

CD 

1 

6- 

1 

% 

i 

§ 

§ 

8 

3 

a 


3 

% 

3 

£ 

1 

a 

1 

3 

a 



e9jv p9;09i0Jd 

co 

§ 

1 

00 

§ 

s* 

5 

B 

2 

1 

North Karbi Antjong WLS 

to 

1 

CO 

—I 

£ 

CD 

c 

-E 

4 

i 

CL 

13 

$ 

I 

a 

I 

i 

§ 

E 

3 

1 

x: 

Yangoupokpi-Lokchao WLS 

5 

* 

i 

M 

CL 

1 

1 

2 

1 

■8 

i 

SIM uieiiAqtfuoNl 

00 

5 

§ 

CL 

z 

s 

I 

IPhawngpui Blue Mountain NP 

13 

£ 

cr 

1 

o 

13 

$ 

3 

I 

CO 

t 

a 

i 

CO 

§ 

I 

£ 

I 

3 

c 

CO 

—J 

£ 

1 

U_ 

[Puliebadze WLS 

co 

£ 

1 

1 

| 

co 

_j 

1 

5 

i 

i 

co 

_J 

$ 

TO 

2. 

S 

I 


■C 

| 

is 

8 

<o 

! 

i 

$ 

S9WS 







l 



1 

2 

I 




1 

§ 

2 






1 

1 




I 





00 

1 

aDUjAOJd 3iqdej6oa6oig 







CO 

CD 






















1 




Q) 

n 


<£nvis oulletin : WlLDUFE AND PROTECTED AREAS (2004) 293 































































3S 


SECTION in 
Bibliography 



Ungulates of India 

£nvis bulletin : Wildlife and Protecteo Areas (2004) 













Selected bibliography 


SELECTED BIBLIOGRAPHY ON 
UNGULATES OF INDIA 

S. Agarwal, S. Uniyal and M.S. Rana 

INTRODUCTION 

A large volume of scientific information on ungulates is widely scattered 
in India. It would be difficult and critical to access appropriate and relevant 
literature on the subject due to in absence of proper documentation. This 
compilation is the first of its kind to collate the existing published 
information on Ungulates of India and contains 1101 references that are 
largely in English language. This bibliography covers almost 139 years 
(between 1867 and 2005) of publications. 

The following secondary sources have been consulted during the 
compilation of this bibliography: 

a) International Database. Wildlife and Ecology Studies CD-ROM (Period 
1935-2005). 

b) WII Library and Documentation Centre in-house Databases. 

i) Reprint Database. 

ii) Book Database. 

iii) WILD Database (Indexing and Abstracting Database of Indian 
Wildlife). 

iv) MPBIB Database (Bibliography on Wildlife and Protected Area 
Management in Madhya Pradesh). 

v) Indian Mammal Research Bibliographic Database. (Developed by 
Dr. M.S. Rana for Scientometric Study of Indian Mammals literature). 
To make bibliography more user friendly, the bibliography has been 
supplemented with four indices for easy access to the citations. 

a) The Author index 

b) The Subject index 

c) The Species index, and 

d) The Publication year index 

Each article in the bibliography has been analysed on the basis of 14 
broad subject heading as shown in Table 1. Among these, Behaviour 
followed by Conservation and Management, Natural History and 
Morphology dominate the database. 
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Table 1. Subject Distribution 


SI. No. 

Name of Subject 

No. of References 

1 

Behaviour 

245 

2 

Conservation and management 

238 

3 

Natural History 

131 

4 

Morphology 

118 

5 

Distribution 

94 

6 

Status 

89 

7 

Wildlife Health 

72 

8 

Population Studies 

64 

9 

Captivity 

53 

10 

Habitat 

36 

11 

Reproduction 

16 

12 

Ecology 

14 

13 

Wildlife trade 

6 

14 

Taxonomy 

4 


Further analysis of database showed that the ungulate species like Antilope 
cervicapra, Rhinceros unicornis, Axis axis and Cervus unicolor have been 
mostly studied in India. Table 2 presents the distribution of literature of the 
species in-term of number of references available in the bibliography. 


Table 2. Distribution of literature on species of ungulates in India 


SI. No. 

Name of species 

No. of references 

1 

Antilope cervicapra 

161 

2 

Rhinoceros unicornis 

141 

3 

Axis axis 

137 

4 

Cervus unicolor 

130 

5 

Bos gaurus 

96 

6 

Cervus duvauceli 

78 

7 

Boselaphus tragocamelus 

74 

8 

Bubalus bubalis 

61 

9 

Gazella gazella 

58 

10 

Hemitragus hylocrius 

52 

11 

Cervus eldi 

40 

12 

Muntiacus muntjac 

31 

13 

Sus scrota 

29 

14 

Axis porcinus 

25 

15 

Tetracerus quadricornis 

24 

16 

Equs hemionus 

18 

17 

Tragulus meminna 

11 

18 

Sus salvanius 

10 
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Over 861 authors have been indexed in the present bibliography and their 
contribution in-term of number of publication ranged from 1 to 21. The leading 
authors who contributed = 10 articles were: A.J.T. Johnsingh, A.R. Rahmani, 
C.G. Rice, H.S. Panwar, E.P. Gee, E.R.C. Davidar, K. Sankar, K.U. Karanth, 
L.N. Acharjyo, P.C. Kotwal, R. Gopal, R.C. Morris and R.K. Pandey. 

Further analysis of the database showed that 745 out of 1101 references 
have been contributed individually, as shown in Table 3. Other 314 
references were found to be contributed in collaboration. 


Table 3. Authorship pattern 


SI. No. 

Authorship pattern 

No. of references 

1 

Single 

745 

2 

Two 

199 

3 

Three 

62 

4 

Four 

41 

5 

Five 

6 

6 

Six 

3 

7 

Seven 

1 

8 

Eight 

1 

9 

Ten 

1 

10 

Annon 

42 

Total 

1101 


The trends in the chronological development of literature has been shown 
in Table 4. The number of publications in a year ranged 0-52 with the 
year 1991 recording the maximum publications (052). 


Table 4. Chronological Development of literature 


SI. No. 

Period 

No. of articles 

1 

1867-1899 

35 

2 

1901-1910 

37 

3 

1911-1920 

45 

4 

1921-1930 

63 

5 

1931-1940 

53 

6 

1941-1950 

34 

7 

1951-1960 

52 

8 

1961-1970 

48 

9 

1971-1980 

105 

10 

1981-1990 

245 

11 

1991-2000 

312 
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12 

13 

2001-2005 

Undated and in press 

57 

15 


Total 

1101 


The above table also revealed that 614 (>55 %) references have been 
published from 1981 to 2005. 

For the convenience of the user, this bibliography is also available in database 
form at the Wildlife Institute of India, Library and Documentation Centre. It is 
hoped that providing information both in traditional printed form as well as through 
machine readable database will be very useful and act as a ready reference to 
both professional and amateur wildlife ecologists and protected area managers, 
interested in the ungulates of India. We would also like to add that this database 
is not complete. While all possible efforts have been made to cite the references 
as accurately as possible, it is probable that some mistakes have remained, 
largely owing to the compilation of the majority of references from secondary 
sources. We would be grateful if such mistakes are brought to our notice for 
correction and continuous updation of this database. 

BIBLIOGRAPHY ON UNGULATES IN INDIA 

0001. Abdulali, H. 1962. The Wild pigs in the Andamans. Journal of 
Bombay Natural History Society. 59(1): 281-283. 

0002. Acharjyo, L.N. 1981. Observation of some aspects of antler 
shedding in sambar ( Cervus unicolor) in captivity. International 
Symposium on antler development in cervidae. Caesar Kleberg 
Wildlife Res. Inst. Texas Al univ. Kingsville, Texas, USA. 

0003. Acharjyo, L.N. 1982. Antlers of a castrated chital stag (Axis axis). 
Cheeta\. 24(1-2): 74. 

0004. Acharjyo, L.N. and Mishra, A. 1972. Effect of amputation of hind 
limb on the growth of antlers in captivity. Indian Forester. 98(8): 
507-508. 

0005. Acharjyo, L.N. and Mishra, G. 1980. Some notes on age of sexual 
maturity of seven species of Indian wild mammals in captivity. 
Journal of Bombay Natural History Society. 77(3): 505-507. 


S£H 


0006. Acharjyo, L.N. and Mishra, G. 1981. Notes on weight and size 
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at birth of eight species of Indian wild ungulates in captivity. 
Journal of Bombay Natural History Society. 78(2): 373-375. 

0007. Acharjyo, L.N. and Misra, R. 1971. Age of sexual maturity of three 
species (i.e. Sambar, Nilgai, African lion) of wild animals in 
captivity. Journal of Bombay Natural History Society. 68(2): 446. 

0008. Acharjyo, L.N. and Misra, R. 1972. Observations on weight and 
size at birth of some wild mammals in captivity. Cheetal. P. 64-67. 

0009. Acharjyo, L.N. and Misra, R. 1973. A Note on age of sexual 
maturity of two species of antelopes in captivity. Journal of 
Bombay Natural History Society. 70(2): 378. 

0010. Acharjyo, L.N. and Misra, R. 1975. A Note on the breeding habits 
of four horned antelope ( Tetracerus quadricornis) in captivity. 
Journal of Bombay Natural History Society. 72(2): 529-530. 

0011. Acharjyo, L.N. and Patnaik, S.K. 1983. Some observations on 
antler cycle of hog-deer (Axis porcinus) in captivity. Journal of 
Bombay Natural History Society. 80(3): 631-632. 

0012. Acharjyo, L.N. and Patnaik, S.K. 1984. A note on antler casting 
of barking deer (Muntiacus muntjac) in captivity. Journal of 
Bombay Natural History Society. 81(3): 690-691. 

0013. Acharjyo, L.N. and Patnaik, S.K. 1988. Some observations on 
antler cycle of captive chital (Cervus axis). Journal of Bombay 
Natural History Society. 85(2): 411-413. 

0014. Acharjyo, L.N. and Rao, A.T. 1986. Bluetongue like disease in 
some captive Indian wild ruminants. Kerala Journal of Veterinary 
Science. 17(2): 121-127. 

0015. Acharjyo, L.N. and Rao, A.T. 1988. Sarcocystosis in some Indian 
wild ruminants. Indian Veterinary Journal. 65(2): 169-170. 

0016. Acharya, B.B. 1997. Habitat occupancy by wild ungulates in 
Pench Tiger Reserve, Madhya Pradesh. M.Sc. Dissertation, 
Saurashtra University, Rajkot, Gujarat. 50p. 

0017. Adamson, G.P. 1916. Albino hog deer (Cervus porcinus). Journal 
of Bombay Natural History Society. 24(3): 589-590. 
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Agarwal, H.P. 1970. Barasingha. Cheetal. 13(1): 61-62. 



0018. 

0019. Agarwal, H.P. 1971. Barasingha ke seeng. Cheetal. 14(2): 59- 
61. 

0020. Agarwal, H.P. 1972. Conservation of swamp deer (Cervus 
duvauceli branderi) in Kanha National Park, Madhya Pradesh. 
Cheetal. 14(4): 20-24. 

0021. Agarwal, H.P. 1976. The Introduction or rehabilitation of swamp 
deer (Barasingha) into other parts of India. Cheetal. 17(3-4): 
21-24. 

0022. Agarwal, M.C., Kotwal, P.C. and Gopal, R. 1994. Deer-ked bite 
in men at Kanha National Park. J. Parasit. Appl. Anim. Biol. 8(2): 
129. 

0023. Agarwal, V.C. and Chakraborty, S. 1991. Ecology, distribution 
and management of non-rodent mammalia species of economic 
importance. Proceedings of First National Symposium on 
Unconventional Pest: Control vs. Conservation and National 
Seminar on Animal behaviour, Oct. 14-16, 1991. 11-25. 

0024. Agnihotri, D.C. 2001. Socio-ecological study and breeding 
control of Boselaphus tragocamelus (antelope). Cheetal. 40(1- 
2): 30-33. 

0025. Agrawal, P.C., Das, P.K., Chakraborty, S., Ghose, R.K., Mandal, 
A.K., Chakraborty, T.K., Poddar, A.K., Lai, J.P., Bhattacharya, 
T.P. and Ghosh, M.K. 1992. Mammalia. State fauna series 3. 
Fauna of West Bengal. Part 1, Zoological Survey of India, 
Calcutta. 

0026. Ahmed, B.H.M. 1991. Man and wild pigs {Sus cristatus) 
interaction from the Western Ghats of South Maharashtra. Ph.D. 
Dissertation, Shivaji University, Kolhapur, Maharashtra. 

0027. Ahmed, B.H.M. and Samant. 1989. Selection of new habitats by 
wild boar (Sus cristatus Wagner) due to human interaction in 
the Radhanagari Wildlife Sanctuary from the Western Ghats. 
Proceedings of National symposium on animal behaviour. 
pp.184-187. 
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SUBJECT INDEX 


Behaviour 

0002, 0032,0050, 0056,0057,0059,0063,0098,0102,0105,0112,0115,0117, 
0122,0123,0124, 0125,0128,0131,0132,0133,0134,0142,0148,0156, 0157, 
0164, 0169,0175, 0177,0195,0198,0221,0222,0237,0253,0254, 0257, 0260, 
0264,0273,0278, 0290,0298,0299,0306,0308,0312,0317, 0325, 0333, 0340, 
0346,0370,0371,0375,0386, 0388,0390, 0391,0392,0401,0402,0406,0408, 
0416,0417,0420,0426,0428,0430,0431,0434,0438,0439,0440, 0441,0452, 
0454,0455,0458,0460,0465,0468,0474, 0475, 0479,0480,0481,0482, 0483, 
0484, 0485, 0488,0490,0491,0494,0495, 0499, 0500,0507,0516, 0521,0522, 
0524, 0528,0530,0533,0536,0545,0548,0550,0551,0552,0553,0564,0565, 
0568,0570,0571,0572,0576,0580,0586,0588,0596,0600,0604, 0605,0611, 
0622,0625,0626,0631,0632,0633,0634,0636, 0637,0639,0640, 0641,0642, 
0643,0646, 0647, 0651,0655,0662,0666, 0667, 0678,0679,0680, 0681,0687, 
0688,0694, 0697,0704, 0713,0727,0733, 0735, 0736, 0737,0738, 0739,0741, 
0749,0753,0759,0775,0776,0778,0779, 0781,0786, 0789,0794,0798,0808, 
0816,0817,0826,0833,0837, 0838,0840, 0841,0843,0849,0859, 0860,0864, 
0866, 0867,0868,0871,0873, 0889,0892,0893, 0898, 0902,0905,0907,0908, 
0910, 0926,0927,0928,0930,0933,0934,0944,0955, 0957,0971,0975,0978, 
0987,0990,0997,1009,1010,1012,1013,1014,1025,1027,1030,1043,1046, 
1055,1065, 1067,1070,1079,1081,1091,1096, 1097,1098,1101 

Captivity 

0002, 0004, 0005, 0006, 0007, 0008, 0009, 0010, 0011,0012, 0013, 0033, 
0035, 0086, 0087, 0094, 0127, 0138, 0146, 0171,0181,0208, 0214, 0243, 
0266, 0297, 0373, 0502, 0517, 0543, 0561,0582, 0614, 0619, 0620, 0628, 
0656, 0670, 0750, 0870, 0882, 0895, 0922, 0958, 0960, 0972, 1007, 1023, 
1024, 1053, 1062, 1084, 1085 


Conservation and management 

0016, 0020, 0021,0026, 0027, 0036, 
0067, 0068, 0069, 0070, 0072, 0073, 
0081,0082, 0084, 0089, 0092, 0097, 
0152, 0153, 0155, 0158, 0160, 0162, 
0224, 0225, 0227, 0229, 0230, 0231, 
0262, 0269, 0270, 0294, 0301,0305, 
0379,0381,0382,0384,0389, 0394, 
0473, 0492, 0503, 0510, 0518, 0529, 
0555,0580,0581,0583,0590,0591, 
0615, 0616, 0617, 0618, 0621,0652, 


0039, 0041,0054, 0064, 0065, 0066, 
0074, 0076, 0077, 0078, 0079, 0080, 
0101,0104, 0110, 0118, 0120, 0135, 
0167, 0168, 0215, 0216, 0217, 0218, 
0232, 0234, 0238, 0240, 0242, 0245, 
0310, 0347, 0357, 0365, 0366, 0367, 
0418, 0422, 0449, 0456, 0457, 0467, 
0531,0532, 0537, 0538, 0547, 0549, 
0593, 0598, 0599, 0606, 0609, 0610, 
0653, 0660, 0661,0663, 0664, 0665, 
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0669, 0671,0677, 0689, 0692, 0698, 0702, 0703, 0705, 0706, 0707, 0708, 
0709, 0710, 0715, 0718, 0719, 0720, 0722, 0723, 0724, 0725, 0726, 0728, 
0729, 0734, 0767, 0772, 0773, 0780, 0787, 0790, 0792, 0794, 0796, 0797, 
0800, 0802, 0803, 0804, 0805, 0811,0814, 0821,0825, 0842, 0847, 0855, 
0856, 0857, 0858, 0875, 0876, 0877, 0878, 0879, 0880, 0881,0887, 0890, 
0895, 0896, 0900, 0906, 0909, 0911,0916, 0923, 0924, 0932, 0936, 0938, 
0939,0940,0941,0943,0951,0952, 0954,0956,0961,0964,0965,0976, 
0978, 0979, 0980, 0981,0990, 0991,0998, 0999, 1000, 1001, 1002, 1003, 
1004, 1017, 1018, 1019, 1036, 1037, 1040, 1041,1043, 1057, 1058, 1061, 
1066, 1068, 1077, 1078, 1080, 1083, 1087, 1088, 1089, 1090 


Distribution 

0001,0023, 0025, 0030, 0044, 0061,0093, 0100, 0129, 0159, 0161,0165, 
0179, 0209, 0211,0239, 0241,0242, 0261,0263, 0271,0272, 0277, 0283, 
0291,0302, 0303, 0304, 0316, 0328, 0335, 0337, 0355, 0358, 0361,0362, 
0396, 0397, 0398, 0400, 0405, 0409, 0431,0478, 0493, 0501,0539, 0542, 
0557, 0582, 0601,0629, 0635, 0649, 0650, 0654, 0674, 0689, 0690, 0745, 
0746, 0747, 0755, 0762, 0771,0785, 0793, 0795, 0799, 0807, 0823, 0834, 
0848, 0862, 0863, 0901,0913, 0922, 0937, 0946, 0949, 0969, 0974, 0994, 
0999, 1015, 1016, 1031, 1032, 1035, 1051, 1092, 1093, 1100 

Ecology 

0037, 0085, 0226, 0267, 0380, 0476, 0535, 0584, 0597, 0624, 0816, 0888, 
0920, 0921 

Habitat 

0027, 0029, 0042, 0103, 0134, 0147, 0157, 0207, 0366, 0376, 0410, 0462, 
0467, 0472, 0508, 0511,0515, 0554, 0555, 0556, 0579, 0623, 0627, 0665, 
0666, 0675, 0701,0716, 0780, 0823, 0982, 0991, 1052, 1059, 1069, 1086 

Morphology 

0003, 0008, 0017, 0019, 0049, 0052, 0058, 0083, 0091,0096, 0111,0119, 
0137, 0151,0166, 0170, 0173, 0178, 0180, 0183, 0186, 0187, 0192, 0196, 
0199, 0201,0210, 0212, 0213, 0219, 0228, 0236, 0244, 0246, 0248, 0251, 
0255, 0256, 0258, 0286, 0326, 0327, 0329, 0330, 0332, 0334, 0368, 0383, 
0412, 0423, 0424, 0429, 0442, 0443, 0444, 0445, 0448, 0450, 0451,0487, 
0489, 0506, 0519, 0520, 0525, 0526, 0562, 0563, 0574, 0575, 0577, 0594, 
0603, 0613, 0638, 0676, 0683, 0695, 0700, 0711,0730, 0731,0732, 0742, 
0743, 0747, 0748, 0752, 0757, 0758, 0760, 0768, 0769, 0777, 0815, 0819, 
0830, 0831,0846, 0851,0852, 0861,0865, 0915, 0959, 0970, 0973, 0983, 
0984, 0985, 1005, 1008, 1011,1033, 1044, 1048, 1063, 1064 
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Natural history 

0018, 0034, 0043, 0045, 0046, 0047, 0051,0053, 0055, 0060, 0090, 0106, 
0107, 0113, 0114, 0116, 0126, 0149, 0174, 0176, 0182, 0188, 0189, 0194, 
0200, 0202, 0203, 0223, 0247, 0249, 0250, 0259, 0265, 0279, 0284, 0285, 
0289, 0292, 0295, 0311,0313, 0314, 0320, 0321,0322, 0323, 0331,0336, 
0342, 0350, 0352, 0353, 0354, 0356, 0372, 0395, 0403, 0411,0413, 0414, 
0415, 0421,0427, 0435, 0436, 0437, 0446, 0447, 0466, 0470, 0471,0477, 
0504, 0540, 0541,0560, 0566, 0567, 0573, 0587, 0589, 0595, 0602, 0608, 
0630, 0645, 0648, 0684, 0685, 0686, 0693, 0696, 0717, 0740, 0744, 0754, 
0756, 0763, 0764, 0765, 0766, 0770, 0783, 0784, 0788, 0791,0824, 0869, 
0872, 0906, 0912, 0914, 0916, 0917, 0929, 0962, 0966, 0967, 0968, 0977, 
0986, 0993, 0996, 1020, 1024, 1034, 1038, 1049, 1056, 1094, 1095 


Population studies 

0028, 0029, 0040, 0042, 0140, 0154, 0193, 0220, 0275, 0276, 0281,0282, 
0300, 0319, 0377, 0378, 0393, 0419, 0459, 0463, 0464, 0472, 0486, 0495, 
0496, 0497, 0498, 0505, 0509, 0512, 0513, 0514, 0558, 0597, 0607, 0616, 
0658, 0667, 0673, 0691,0721,0751,0789, 0801,0806, 0810, 0811,0828, 
0829, 0842, 0853, 0884, 0897, 0903, 0905, 0953, 0974, 0992, 0995, 1042, 
1071,1073, 1074, 1086 


Reproduction 

0024, 0089, 0141,0252, 0343, 0374, 0385, 0407, 0453, 0544, 0578, 0761, 
0809,0844,0874,0891 


Status 

0031,0038, 0061,0071,0075, 0084, 0110, 0129, 0139, 0150, 0159,0161, 
0163, 0184, 0197, 0235, 0245, 0271,0274, 0280, 0287, 0288, 0293, 0302, 
0315, 0338, 0348, 0349, 0351,0359, 0360, 0361,0363, 0368, 0404, 0409, 
0425, 0432, 0449, 0469, 0493, 0534, 0535, 0539, 0547, 0601,0612, 0615, 
0654, 0671,0734, 0774, 0785, 0798, 0813, 0818, 0820, 0821,0827, 0836, 
0839, 0845, 0850, 0883, 0885, 0894, 0899, 0904, 0918, 0925, 0945, 0951, 
0963, 0969, 0976, 0988, 0989, 0994, 1015,1026, 1036, 1041,1045, 1050, 
1059, 1060, 1072, 1087, 1088 


Taxonomy 

0251,0341,0399, 0732 

Wildlife Health 

0014, 0015, 0022, 0048, 0086, 0088, 0109, 0121,0130, 0136, 0143, 0144, 
0145, 0171,0172, 0185, 0190, 0191,0204, 0205, 0206, 0208, 0233, 0243, 
0268, 0296, 0297, 0307, 0324, 0339, 0344, 0345, 0364, 0433, 0461,0523, 
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0527 , 0546 , 0559 , 0585 , 0644 , 0656 , 0659 , 0668 , 0670 , 0672 , 0682 , 0699 , 
0712, 0714, 0812, 0822, 0832, 0835, 0854, 0882, 0886, 0919, 0931,0947, 
0948, 1006, 1021, 1022, 1028, 1029, 1039, 1047, 1075, 1076, 1082, 1099 


Wildlife Trade 

0062, 0569, 0592, 0609, 0657, 0782 

Others 

0095, 0108, 0309, 0318, 0369, 0387, 0935, 0942, 0950 
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TAXONOMIC NAME INDEX 


Antilope cervicapra 

0005, 0009,0041,0049, 0052, 0068,0069,0081,0087, 0088, 0090, 0096,0102, 
0123,0124,0140, 0145, 0150.0151,0153,0166,0167,0169, 0183, 0186,0189, 
0190, 0200,0215,0216,0217,0218,0220,0221,0222, 0228,0229,0231,0232, 
0234, 0259,0260,0289,0295,0310,0324,0325,0327, 0329, 0390, 0391,0392, 
0396,0397,0406, 0412,0416,0438,0452, 0454, 0455,0461,0466,0471,0472, 
0473,0474,0475, 0476, 0485,0486,0492,0498,0506,0547,0548,0550, 0553, 
0556, 0583,0586, 0613, 0649, 0660,0661,0667, 0673, 0675, 0687,0688,0696, 
0697,0701,0706,0708,0727,0744,0756,0758,0771,0775,0776, 0777,0778, 
0779,0780,0781,0786,0795,0796,0797,0798,0799,0801,0810, 0811,0816, 
0817, 0820, 0822,0825,0826,0828,0829, 0830, 0836, 0871,0882, 0891,0915, 
0919, 0930,0935, 0936,0938,0939,0940,0941,0943, 0959, 0962,0966,0971, 
0972,0973,0974,0975,0981,0983,0993,0995,0997,0999,1008.1013,1017, 
1038,1075,1077,1095,1101 


Axis axis 

0003, 0005, 0013, 0016,0040,0059,0063, 0065, 0087,0088,0091,0105,0116, 
0118,0128,0140, 0143,0145,0146,0147, 0148,0149,0192,0205,0207, 0213, 
0256,0277,0294, 0296,0297,0312, 0325,0331,0334,0347,0357,0376, 0377, 
0378,0408,0411,0430,0448,0463,0466,0481,0482,0484,0490, 0509,0510, 
0512,0513,0514, 0516,0524, 0528,0529, 0533,0540,0546,0549, 0552, 0570, 
0585, 0588,0594,0600, 0607,0618,0622,0624,0625,0630,0636,0672,0677, 
0679, 0680, 0681,0683, 0699,0705,0706,0708,0709,0718,0730,0731,0737, 
0738,0744, 0749,0751,0764,0768,0808, 0809,0811,0812,0835,0855, 0859, 
0865,0868,0885,0886,0887,0891,0910, 0919, 0928, 0932, 0949, 0952,0953, 
0955, 0965,0968,0984,0987,0993,0996, 0997, 0998,1023,1024,1025,1030, 
1039, 1044,1046,1068,1073,1098, 1099 


Axis porcinus 

0011,0017,0044,0055,0102,0157,0158,0159,0160, 0161,0163, 0246, 0502, 
0527, 0601,0738, 0739, 0764, 0867, 0891,0893, 0965, 0967,1045, 1076 


Bos gaurus 

0016,0084, 0095,0099,0107,0109,0115,0139,0152,0164,0165,0176, 0178, 
0180,0191,0201,0219,0242,0250,0290,0316,0317,0344,0373, 0377,0401, 
0402,0413, 0427,0436,0440,0441,0442,0443,0444,0468, 0488, 0494,0503, 
0529,0539,0557,0559,0562,0569,0589,0612,0630,0634,0639, 0640,0644, 
0645, 0646,0647,0648,0662, 0665,0676, 0678,0679,0705,0707, 0715,0718, 
0725,0733,0734,0735,0736,0747,0756,0759,0760,0766, 0800, 0805,0822, 
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0827,0852,0864,0866,0873,0888,0898,0952,0953,1005,1013,1026,1027, 
1033, 1065, 1069, 1073,1080 


Boselaphus tragocamelus 

0007,0009,0015,0016,0024,0087,0095,0118,0167,0207,0212,0231,0232, 
0235,0236,0237, 0254,0268,0346, 0387, 0388, 0389, 0412,0417, 0435, 0461, 
0506,0510,0512,0513,0514,0523,0550,0598,0599,0600,0611,0622,0744, 
0772,0781.0786,0789,0803,0804,0819,0822,0826,0854,0871,0880,0887, 
0889, 0891,0902, 0934, 0935,0936,0944,0952,0953,0955, 0957,0965, 0978, 
0979, 0980, 0981,0998,1006,1013,1052,1063,1068 


Bubalus bubalis 

0047, 0060, 0071,0072, 0073,0094,0095, 0107,0113,0118, 0197, 0233,0244, 
0263,0301,0302, 0303, 0304,0305,0313, 0354,0364, 0404, 0407, 0414,0422, 
0425, 0449, 0522,0532, 0534, 0535,0536, 0560,0575,0597,0602, 0610,0623, 
0629,0659, 0684, 0685, 0700,0704,0726, 0732,0740,0757, 0770,0782,0796, 
0821,0850, 0857, 0874, 0929, 0946,1028,1067,1082 


Cervus duvauceli 

0018,0019, 0020, 0021,0022,0039,0042, 0080,0085,0095,0193,0225,0262, 
0319,0357,0378,0379, 0380,0381,0382, 0383,0398,0432,0505,0529, 0530, 
0531,0537,0538,0540,0541,0590,0591,0606,0621,0664,0705,0706,0708, 
0709,0711,0712,0717, 0718,0719, 0720, 0721,0723, 0724,0725, 0728,0729, 
0738, 0763, 0790,0796,0800, 0815, 0851,0872,0882, 0883,0884, 0899,0904, 
0917, 0947, 0948, 0963, 0970,0976, 0989, 0990, 0992, 0993,0994,1029,1085 


Cervus eldi 

0043,0101,0111,0138,0262,0266,0286,0287,0288,0323,0356,0358,0359,0464, 
0507,0518,0628,0654,0655,0722,0806,0818,0853,0892,0918,0925,0964,0977, 
0982,0986,0988,1050,1058,1059,1060,1061,1084,1086,1087,1088 


Cervus unicolor 

0002,0007,0015, 0016, 0050,0051,0056, 0083, 0087, 0102, 0112,0118,0119, 
0122,0136,0144, 0174, 0177,0181,0187, 0199, 0207, 0210, 0247, 0255,0257, 
0258,0265,0273, 0278, 0286,0290,0306, 0321,0322, 0326, 0330, 0332,0340, 
0345,0372,0376,0377, 0378, 0413, 0415, 0419, 0420, 0423,0433,0434,0446, 
0450,0451,0460; 0463,0466, 0467,0468,0482, 0484,0490,0509,0510, 0512, 
0513,0514,0515, 0525, 0529, 0533, 0540, 0550, 0554,0566,0567, 0568,0574, 
0577,0599, 0600, 0605,0608, 0630, 0631,0633, 0636,0637,0638, 0641,0642, 
0643,0695,0705, 0707, 0708, 0713, 0716,0729,0741,0742, 0744, 0745,0748, 
0765, 0767,0774, 0781,0831,0858, 0887,0926, 0927,0932, 0949, 0952,0953, 
0955, 0960, 0997,1005,1027,1048,1055,1064,1068,1072,1073,1080,1091 
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Eqqus hemionus kiang 

0129, 0245, 0338, 0909, 0924 


Equus heminous 

0031,0362,0394,0461,0582,0649, 0882, 0921,0922,0923, 0924, 0991,1007 


Gazella gazella 

0029,0057,0096, 0118, 0125,0167,0168,0185, 0195,0196,0260,0308, 0309, 
0341,0342,0375, 0390, 0391,0392,0424,0435,0458, 0459,0493,0510,0512, 
0514, 0519, 0649,0651,0744,0753,0769, 0771,0786,0793, 0794, 0799,0826, 
0860, 0882,0903,0907,0933,0935,0936, 0939, 0952,0953,0974, 0983,0985, 
1012,1013,1014,1021,1022,1070 


Hemitragus hylocrius 

0079,0214,0238,0261,0264,0274,0275,0276,0279,0280,0281,0282,0283, 
0284,0285,0386, 0439,0466, 0478,0479,0489,0520,0521,0563,0578,0579, 
0615,0616,0626, 0682, 0746,0750,0788,0837,0838, 0839,0841,0842,0843, 
0844, 0845, 0846,0847,0849,0905,1041,1042,1066,1071,1074,1092,1093 


Muntiacus muntjac 

0012,0058,0198, 0205,0248,0253,0272, 0328,0339, 0409,0437, 0445,0487, 
0526,0551,0554,0576,0604,0630,0632, 0694,0708,0743,0832, 0834,0931, 
0950, 0952, 0953,1080,1094 


Muntiacus putoensis 

0271,0272 


Rhinoceros unicornis 

0033, 0035,0038, 0045, 0048,0053,0061,0062,0064,0075,0077,0086,0088, 
0097,0098,0106, 0108,0114,0127,0130,0131,0132,0133,0134,0135,0137, 
0141,0142,0154, 0170,0171,0172,0173,0175,0182,0188,0202,0204,0206, 
0208,0223,0224, 0239,0241,0243,0249, 0250,0291,0292,0293, 0299,0300, 
0307,0314,0315,0318,0335,0343, 0348, 0349,0350,0351,0352, 0353,0355, 
0361,0366,0367,0369,0384,0385,0400,0410,0429,0456,0457, 0461,0477, 
0491,0517,0543,0561,0564,0572,0587, 0592,0593,0595,0609, 0614,0617, 
0619,0620,0627,0656,0657,0658,0668,0674,0686,0693,0714,0715, 0761, 
0784,0791,0792,0833,0862,0863,0869,0870,0876,0878,0879,0881,0894, 
0896,0900,0912,0945,0961,1000,1001,1002,1003,1004,1018,1020,1036, 
1040,1047,1053,1056,1062,1081,1083,1090, 1096,1097,1100 


Sus salvanius 

0055, 0368, 0669, 0670, 0671,0689, 0690, 0691,0692, 0893 
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Sus scrofa 

0001,0023, 0026, 0027, 0046,0121,0333, 0465,0467, 0468,0501,0512,0527, 
0571,0585, 0596, 0611,0635,0741,0754,0823,0859,0953,1009,1010,1011, 
1049,1068,1080 


Tetracerus quadricornis 

0010,0015,0126,0431,0447,0504,0512,0514,0540,0603,0630,0744,0752, 
0807, 0822, 0848, 0861,0891,0901,0937, 0952, 0958, 0969,1013 

Tragulus meminna 

0184, 0209, 0374, 0426, 0500, 0565, 0744, 0755, 1035, 1051,1054 
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